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Report  of  the  Executive  Committee, 


To  His  Excellency  George  E.  Lounsbury, 

Governor  of  Connecticut. 

In  accordance  with  the  resolution  of  the  General  Assembly 
concerning  the  congressional  appropriations  to  Agricultural 
Experiment  Stations,  and  an  Act  of  the  General  Assembly 
approved  March  19,  1895,  relating  to  the  publication  of  the 
Reports  of  the  Storrs  Agricultural  Experiment  Station,  we 
have  the  honor  to  present  herewith  the  Eleventh  Annual  Re- 
port of  that  Station,  namely,  that  for  the  year  1898. 

The  accompanying  report  of  the  Treasurer  gives  the  details 
of  receipts  and  expenditures.  We  refer  you  to  the  report  of 
the  Director  and  his  associates  for  a  statement  of  the  work 
accomplished  during  the  past  year.  We  are  confident  that  the 
funds  have  been  wisely  expended  and  that  the  work  accom- 
plished is  such  as  will  result  in  great  benefit  to  our  agricul- 
tural and  other  interests. 

Respectfully  submitted, 

T.  S.  GOLD, 

W.  E.  SIMONDS, 

G.  W.  FLINT, 

Executive  Committee. 
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Report  of  the  Treasurer 


FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1898. 

The  following  summary  of  receipts  and  expenditures,  made 
out  in  accordance  with  the  form  recommended  by  the  United 
States  Department  of  Agriculture,  includes,  first,  the  Govern- 
ment appropriation  of  $7,500,  and,  secondly,  the  annual  appro- 
priation of  $1,800  made  by  the  State  of  Connecticut,  together 
with  various'  supplemental  receipts.  These  accounts  have 
been  duly  audited  according  to  law,  as  is  shown  by  the  Audi- 
tors' certificates,  copies  of  which  are  appended. 

GOVERNMENT  APPROPRIATION  —  RECEIPTS  AND 
EXPENDITURES. 


United  States  Treasury, 


RECEIPTS. 


$7,500  00 


EXPENDITURES. 

Salaries,         .... 

Labor,  .... 

Publications, 

Postage  and  stationery. 

Freight  and   express, 

Heat,  light,  and  water, 

Chemical  supplies,  . 

Seeds,  plants,  and  sundry  supplies, 

Fertilizers,    .... 

Feeding    stuffs, 

Library,         .... 

Tools,  implements,  and  machinery, 

Furniture  and  fixtures, 

Scientific   apparatus, 

Live  stock,    .... 

Traveling  expenses, 

Contingent  expenses, 

Building  and  repairs, 

Total,  . 


$3,918  36 

1,246 

50 

27 

23 

262 

95 

68 

43 

282 

10 

140  05 

287 

71 

130 

83 

266 

42 

45 

52 

21 

45 

127  50 

255  94 

16 

90 

360 

27 

10 

00 

31 

84 

$7,500  00 
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STATE    APPROPRIATION    AND    SUPPLEMENTAL    RE- 
CEIPTS—RECEIPTS AND  EXPENDITURES. 


State    of    Connecticut, 
Miscellaneous  receipts, 

Total, 


RECEIPTS. 


$1,800  OO 
400  00 

$2,200   OO 


EXPENDITURES. 

Salaries,         . 

Labor,  ...... 

Postage  and  stationery,     .... 

Freight   and   express,  .... 

Heat,  light,  and  water,  including  electric  power, 
Chemical  supplies,   ..... 

Bacteriological  investigations, 
Seeds,   plants,   and   sundry   supplies, 
Tools,   implements,   and   machinery, 
Furniture  and  fixtures, 
Scientific   apparatus, 
Live  stock,    . 
Traveling    expenses, 
Contingent   expenses, 
Building  and  repairs, 


Total, 


.    $878  58 

603 

II 

30 

19 

17 

15 

107 

20 

10 

45 

300 

00 

III 

73 

50 

62 

60 

13 

2 

50 

II 

04 

2 

00 

64  80 

.    $2,200  00 

HENRY  C.  MILES,  Treasurer. 


AUDITORS'  CERTIFICATES. 

Milford,  Conn.,  January  26,  1899. 
This  certifies  that  we  have  examined  the  accounts  of  Henry  C. 
Miles,  Treasurer  of  Storrs  Agricultural  Experiment  Station,  for  the 
fiscal  year  ending  September  30,  1898,  for  the  investigation  of  food 
economy,  compared  them  with  the  vouchers  and  found  them  correct. 
The  amount  of  the  annual  appropriation  received  and  expended  was 
eighteen  hundred  dollars. 

FRANKLIN  B.  NOYES, 
D.  WARD  NORTHROP, 
Auditors  of  Public  Accounts. 

This  certifies  that  we  have  this  day  examined  the  accounts  of 
Henry  C.  Miles,  Treasurer  of  the  Storrs  College  Experiment  Station 
for  the  fiscal  year  ending  June  30,  1898,  and  have  compared  said  ac- 
counts with  the  vouchers  and  found  the  same  to  be  correct,  showing 
receipts  and  expenditures  both  amounting  to  the  equal  sum  of  $7,900, 
and  no  balance  remaining  on  hand. 

THEODORE   S.    GOLD, 
W.  E.  SIMONDS, 

Auditors  of  Storrs  College. 
Hartford,  August  19,  1898. 
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Report  of  the  Director  for  the  Year  1898. 


The  work  of  the  Station  during  the  past  year  has  been  along 
the  lines  followed  for  several  previous  years.  The  principal 
subjects  of  inquiry  have  been  the  effects  of  fertilizers  upon  the 
growth  and  composition  of  plants,  dairy  bacteriology,  the  feed- 
ing of  cows  and  sheep,  and  the  food  and  nutrition  of  man. 

EXPERIMENTS  UPON  THE  EFFECTS  OF  FERTILIZERS  ON  THE 
PROPORTION  OF  NITROGEN  IN  PLANTS,  AND  UPON  THE 
AMOUNT     OF    THE     CROPS     PRODUCED. 

These  experiments  have  been  made  with  grasses  of  different 
kinds,  oats,  corn,  potatoes,  cow  peas,  and  soy  beans,  grown  in 
field  and  garden  plots,  and  in  pots.  The  experiments  in  field 
and  garden  plots  have  been  in  progress  for  a  number  of  years, 
and  results  have  been  published  in  previous  Reports  of  the 
Station.  In  the  field  experiments  during  the  early  years, 
attention  was  given  to  the  amounts  and  composition  of  the 
crops  provided  with  different  fertilizers.  For  two  or  three 
years  past  more  especial  attention  has  been  devoted  to  the 
effects  of  mineral  and  nitrogenous  fertilizers  upon  the  propor- 
tions of  nitrogen  in  the  plants  grown,  with  their  use  both  in 
field  and  garden  plots.  Pot  experiments  for  the  study  of  the 
same  question  have  been  lately  undertaken. 

DAIRY   BACTERIOLOGY BOVINE    TUBERCULOSIS. 

The  inquiries  in  these  lines  have  had  reference  to  two 
general  topics;  bovine  tuberculosis,  and  the  effects  of  bacteria 
in  the  handling  of  milk  and  the  making  of  butter  and  cheese. 
The  experimental  work  of  the  past  year  has  been  carried  on 
by  Mr.  Esten,  who  has  for  several  years  been  the  assistant  of 
Prof.  Conn.  The  most  important  contribution,  however,  has 
been  made  by  Prof.  Conn,  who  has  improved  a  year's  stay  in 
Europe  to  visit  universities,  bacteriological  laboratories,  hy- 
gienic institutes,  experiment  stations,  and  dairying  establish- 
ments in  England,  Holland,  Denmark,  Germany,  Switzerland, 
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and  Italy.  The  results  of  Prof.  Conn's  observations  on  bovine 
tuberculosis  are  epitomized  in  Bulletin  No.  19  of  the  Station, 
on  "  The  Present  Condition  of  Bovine  Tuberculosis  in 
Europe."  They  are  given  in  more  detail  in  an  article  on  the 
same  subject  in  the  present  Report.  Another  article  by  Prof. 
Conn  gives  the  results  of  his  observations  on  the  practical  ap- 
plications of  bacteriology  in  European  dairying,  especially  in 
the  handling  of  milk  and  the  making  of  butter  and  cheese. 

Much  more  attention  has  been  given  to  these  subjects  by 
bacteriologists  and  practical  dairymen  in  Europe  than  in  the 
United  States.  The  results  of  this  foreign  experience  as  col- 
lated by  a  specialist,  with  such  unusual  opportunity  for  per- 
sonal observation,  can  hardly  fail  to  be  of  particular  interest 
to  farmers  in  Connecticut  and  elsewhere.  A  large  amount  of 
space  is  accordingly  given  to  them  in  the  present  Report. 

The  experiments  with  tuberculous  cows  at  the  Station,  of 
which  an  account  was  given  in  the  Report  for  1897,  have  been 
continued.  Some  of  the  more  important  and  interesting  re- 
sults of  these  investigations  are  given  in  the  present  Report. 
These  experiments  will  be  continued  during  the  coming  year. 

The  experiments  on  the  bacteria  of  milk  and  cream  and 
their  influence  on  butter-making,  which  have  been  carried  on 
by  Prof.  Conn  and  his  assistants  for  several  years,  and  have 
been  described  in  the  Reports  of  the  Station,  are  being  con- 
tinued. 

FEEDING  OF  COWS  AND  SHEEP. 

The  studies  of  the  rations  fed  to  milch  cows,  and  their  effects 
upon  milk  production,  which  have  been  carried  out  for  several 
years  past  with  the  Station  herd  and  with  private  herds  in 
different  parts  of  the  State,  have  been  continued,  but  on  a  plan 
somewhat  different  from  that  of  previous  years.  The  length  of 
the  individual  experiments  has  been  increased  to  three  months. 
During  the  first  half  of  this  period  the  rations  found  in  pre- 
vious use  were  continued,  and  during  the  last  half  a  new  ration, 
suggested  by  the  Station,  was  adopted.  These  later  rations 
were  determined  according  to  the  milk-producing  capacities  of 
the  cows  rather  than  their  avoirdupois  weights,  for  reasons 
described  in  detail  in  the  Report  of  last  year.  The  experi- 
ments of  the  past  year  were  not  decisive.  Experience  is  neces- 
sary for  the  working  out  of  the  details  of  the  experimental 
method,  and  the  experiments  are  being  continued. 
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Experiments  on  the  fattening  of  sheep  for  the  market 
have  been  made  with  the  co-operation  of  Mr.  Charles  E. 
Lyman  of  Middlefield,  one  of  the  largest  and  most  successful 
sheep-feeders  in  New  England. 

Digestion  experiments  with  sheep  have  been  continued. 
These  are  tests  of  the  digestibility  of  different  feeding  stuffs, 
more  especially  those  used  in  the  feeding  experiments  with 
milch  cows.  Experience  has  shown  that  sheep  digest  nearly 
the  same  proportions  of  these  materials  as  cows,  and  as  ex- 
periments are  more  easily  made  with  sheep  they  are  used  for 
the  purpose. 

THE  FOOD  AND  NUTRITION  OF  MAN. 

The  Act  of  Congress  providing  appropriations  for  experi- 
ment stations  in  the  different  States  makes  provision  for  the 
study  of  the  economy  of  the  food  and  the  laws  of  the  nutrition 
of  man.  Congress  also  provides  a  special  appropriation  of 
$15,000  per  annum  for  inquiries  in  these  directions.  The  re- 
sponsibility of  their  execution  rests  in  the  Secretary  of  Agri- 
culture, who  has  appointed  the  director  of  this  Station  as 
special  agent  of  the  Department  of  Agriculture  in  charge  of 
nutrition  investigations.  The  Legislature  of  Connecticut 
makes  an  appropriation  of  $1,800  per  annum  for  studies  of 
food  economy,  and  of  the  bacteriology  of  milk.  The  investi- 
gations by  the  Station  on  the  food  and  nutrition  of  man  are 
accordingly  carried  out  in  co-operation  with  the  United  S'  ites 
Department  of  Agriculture,  and  thus  form  a  part  of  an  ex- 
tended system  of  inquiries,  which  are  under  the  immediate 
supervision  of  the  director,  and  have  been  and  are  being  pros- 
ecuted in  experiment  stations,  colleges,  universities,  and  in 
co-operation  with  benevolent  organizations  in  Maine,  Massa- 
chusetts, New  York,  New  Jersey,  Pennsylvania,  Virginia, 
Tennessee,  Alabama,  Missouri,  Indiana,  Illinois,  Minnesota, 
North  Dakota,  California,  and  New  Mexico. 

The  topics  that  have  received  especial  attention  are 
the  composition  of  food  materials,  the  kinds  and  amounts  of 
food  consumed  by  individuals,  families,  boarding-houses  and 
institutions,  the  digestibility  of  food  materials,  and  the  funda- 
mental laws  of  nutrition.  The  most  important  work  of  the 
Station  is  found  in  the  experiments  with  man  in  the  respiration 
calorimeter.  Arrangements  are  being  made  for  similar  ex- 
periments with  domestic  animals.  The  object  of  these  experi- 
ments is  to  gain  more  definite  knowledge  than  we  now  have 
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of  the  action  of  the  fundamental  laws  of  the  conservation  of 
matter  and  the  conservation  of  energy  in  the  living  organism. 
The  research  is  abstract,  time-consuming,  and  costly,  but  the 
results  already  obtained  are  highly  encouraging.  It  is  my 
belief  that  no  work  which  the  Station  has  attempted  is  pro- 
ducing or  will  produce  results  so  valuable,  whether  viewed 
from  the  standpoint  of  pure  science,  or  that  of  practical  utility, 
as  those  of  this  class. 

ANALYSES  OF  FOODS,  FEEDING  STUFFS,  ETC. 

In  connection  with  the  experimental  inquiries  above 
named,  a  large  number  of  chemical  analyses  are  required. 
These  include  analyses  of  the  crops  grown  in  the  fertilizer  tests, 
of  the  feeding  stuffs  used  in  feeding  experiments  with  cows 
and  sheep,  of  the  foods  used  in  experiments  with  man,  and  of 
the  excretory  products  in  the  experiments  with  animals  and 
man.  In  addition  to  the  regular  analytical  work,  inquiries 
have  been  made  leading  toward  the  improvement  of  the  present 
methods  of  analysis. 

METEOROLOGICAL   OBSERVATIONS. 

The  usual  observations  of  temperature,  barometric  pres- 
sure, wind  velocity,  humidity  and  precipitation  have  been  made 
at  Storrs.  In  addition,  records  of  rainfall  during  the  growing 
season  have  been  made  in  other  places  in  the  State  by  farmers 
who  have  co-operated  with  the  Station. 

W.  O.  Atwater,  Director. 
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THE  PRESENT  ATTITUDE  OF  EUROPEAN  SCIENCE 
TOWARD  TUBERCULOSIS  IN  CATTLE. 

BY   H.   W.    CONN. 

When  the  subject  of  tuberculosis  was  before  the  Connecti- 
cut Legislature  two  years  ago,  it  was  urged  by  representatives 
of  the  Storrs  Experiment  Station  that  more  information  as  to 
the  actual  condition  of  facts  was  needed.  The  Legislature  did 
not  see  fit  to  make  any  appropriation  toward  obtaining  such  in- 
formation. The  Station  was  thoroughly  convinced  of  its 
necessity,  however,  and  during  the  last  year,  partly  through  aid 
from  the  Experiment  Station  and  partly  through  the  generosity 
of  Wesleyan  University,  I  have  been  enabled  to  visit  many  of 
the  chief  centers  in  Europe,  where  the  matter  of  bovine  tuber- 
culosis has  been  a  subject  of  special  investigation.  The  op- 
portunity has  been  used  as  far  as  possible  to  obtain  information 
as  to  the  attitude  of  European  scientists  toward  problems  which 
concern  tuberculosis  among  cattle,  as  well  as  to  inquire  into 
the  lines  of  experimenting  which  are  now  going  on.  The 
present  paper  is  designed  to  put  into  the  hands  of  Connecticut 
farmers  the  most  recent  information  to  be  had  upon  this  im- 
portant subject.  While  the  statements  given  apply  primarily 
to  the  problem  as  it  exists  in  Europe,  they  interest  our  own 
communities  as  well. 

In  such  a  discussion  it  is  not  always  easy  to  distinguish  fact 
from  theory.  It  is,  however,  the  failure  to  distinguish  demon- 
strated fact  from  mere  inferences  that  has  given  rise  to  much 
of  the  confusion  and  disagreement  among  those  who  have  dis- 
cussed this  subject.  It  will  be  my  endeavor,  therefore,  in  this 
paper  to  make  no  statements  as  definite  unless  they  are  so  well 
attested  by  facts  that  they  may  be  regarded  as  parts  of  scientific 
demonstrations.  Where  opinions  differ  in  regard  to  impor- 
tant points,  the  differences  of  opinion  will  be  noted.  Of 
course  it  is  sometimes  a  matter  of  personal  opinion  as  to 
whether  any  particular  conclusion  is  demonstrated  or  still 
hypothetical,  but  it  will  be  my  aim,  so  far  as  possible,  to  make 
as  definite  statements  only  such  conclusions  as  are  acknowl- 
edged among  scientific  men  as  being  proved. 
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The  agitation  over  the  tuberculosis  question  is  upon  a 
rather  different  footing  in  Europe  from  what  it  is  in  the  United 
States.  In  this  country  the  agitation  very  largely  interests  the 
people.  In  Europe  the  interest  is  thus  far  chiefly  confined  to 
the  scientist.  Our  agricultural  communities  are,  as  a  rule, 
better  informed  upon  matters  relating  to  agriculture  than  those 
of  Europe.  The  large  amount  of  scientific  literature  which  is 
being  put  into  the  hands  of  our  farmers  by  our  agricultural 
journals  and  government  publications  make  our  farmers  much 
better  informed  than  the  farmers  of  European  countries. 
Hence  it  is  that  while  in  this  country  the  farmer  feels  that  he 
is  especially  interested  in  the  tuberculosis  problem,  and  that 
this  is  a  subject  that  he  must  help  settle,  the  farmer  in  Europe, 
as  a  rule,  takes  less  interest  in  the  matter,  and  looks  upon  it 
as  something  that  the  government  must  settle  for  him.  The 
European  scientists,  therefore,  who  have  studied  into  the  mat- 
ter are,  as  a  rule,  more  interested  in  it  than  our  own,  while 
the  public  at  large  knows  and  cares  less  of  the  matter.  Scien- 
tific men  are  leaders  in  legislation  in  Europe  to  a  greater  ex- 
tent than  they  are  in  the  United  States,  and,  as  a  result,  less 
mistakes  have  been  made  in  legislation  in  Europe  than  in  this 
country. 

The  subject  before  us  will  be  considered  under  three  heads  : 
I.  The  present  condition  of  tuberculosis  among  cattle.  II. 
The  battle  waged  against  tuberculosis  on  the  part  of  the  agri- 
culturist.    III.     Practical  conclusions. 

I.     THE  PRESENT  CONDITION  OF  TUBERCULOSIS  AMONG 

CATTLE. 

A.      CAUSE. 

The  cause  of  tuberculosis  is  to-day  very  well  known, 
and  so  widely  distributed  is  the  knowledge  with  regard  to  it 
that  little  need  be  said  upon  the  subject.  The  tuberculosis 
bacillus  was  discovered  about  fifteen  years  ago  by  Prof.  Koch, 
and  all  of  the  investigations  that  have  been  carried  on  since 
that  time  have  only  served  to  confirm  the  conclusion  that 
tuberculosis  is  in  all  cases  produced  by  this  particular  bacillus. 
This  tuberculosis  bacillus  is  a  small  plant,  which  has  the  power 
to  live  as  a  parasite  in  the  bodies  of  a  number  of  mammals. 
If  it  finds  entrance  into  the  body  it  can  feed  itself  upon  the 
tissues  of  the  animal,  it  can  grow  and  multiply  and  continue 
to  live  under  these  conditions  for  a  long  time.  As  a  result  of 
its  growth  it  produces  certain  chemical  bodies  which  are  very 
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poisonous  and  are  probably  identical  with  tuberculin.  These 
poisons  directly  affect  the  tissues  of  the  animals  within  which 
the  bacillus  is  growing,  causing  various  pathological  growths 
which  characterize  the  disease.  The  tubercules  so  character- 
istic of  this  disease  are  simply  pathological  growths  in  the  ani- 
mal, stimulated  by  the  poisons  excreted  by  this  little  micro- 
organism. The  tubercle  bacillus  is  capable  of  living  as  a  para- 
site in  quite  a  large  number  of  warm-blooded  animals.  Those 
with  which  we  are  the  most  interested  are,  of  course,  man  and 
cattle,  but  in  addition  to  these  we  find  that  the  bacillus  can  live 
as  a  parasite  in  horses,  birds,  rats  and  mice,  pigs,  goats,  sheep, 
cats,  dogs,  and,  indeed,  other  animals.  The  last  four  take  it 
rarely.  The  only  ones  with  which  the  agriculturist  is  especially 
interested  are  cattle  and  swine.  The  presence  of  the  bacillus 
in  other  animals  is  too  rare  to  make  it  a  factor  of  any  import- 
ance in  agriculture. 

The  question  whether  the  bacillus  which  produces  the  dis- 
ease in  man  is  identical  with  that  found  in  cattle  has  always 
been  one  of  very  great  interest  and  manifestly  of  very  great 
importance.  Upon  the  affirmative  settlement  of  this  question 
rests  the  possibility  of  the  transference  of  the  disease  from 
animals  to  man  and  from  man  to  animals.  It  has  been  very 
generally  believed  by  scientists  from  the  very  first  that  the 
species  of  bacillus  found  in  man  and  cattle  are  the  same. 
There  appears  to  be  no  difference  in  the  bacillus  as  found  in 
these  two  animals,  when  it  is  studied  with  the  best  micro- 
scopical apparatus.  It  has  been  shown  by  demonstration  that 
the  tuberculous  material  from  man  may  produce  the  tuber- 
culosis disease  in  cattle,  and  there  have  been  many  instances 
that  point  to  the  conclusion  that  the  disease  has  been  trans- 
mitted from  cattle  to  man.  If  the  disease  can  thus  be  carried 
from  one  to  the  other,  there  can  be  no  question  that  the  bacillus 
is  the  same  in  both  animals.  But  there  are  still  some  facts 
which  forbid  us  to  give  a  positive  answer  to  the  question,  and 
there  is  as  yet  no  absolutely  uniform  opinion  upon  the  subject. 
It  has  been  learned  as  the  result  of  recent  experiments  that, 
although  there  may  be  but  one  species  of  tubercle  bacilli,  there 
are  a  number  of  varieties  more  or  less  distinct  and  of  different 
virulence.  Some  of  these  varieties  appear  to  have  a  very  much 
more  decided  power  of  producing  the  disease  than  others. 
Some  of  them  inoculated  into  an  animal  will  produce  a  viru- 
lent case  of  the  disease,  while  other  varieties  under  similar  cir- 
cumstances produce  only  a  mild  type.     Recognizing,  then, 
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that  there  do  exist  varieties  of  the  tubercle  bacillus,  the  ques- 
tion as  to  the  identity  of  the  bovine  and  human  germs  assumes 
a  new  aspect.  May  it  not  be  that  while  the  species  is  the  same 
in  both  cases,  the  variety  which  is  found  in  the  one  animal  is 
slightly  different  from  that  found  in  the  other,  so  that  a  type 
which  produces  a  violent  case  of  tuberculosis  among  animals 
might  be  one  which  would  have  very  little  effect  upon  man, 
and  vice  versa?  It  is  manifest  that  this  question  will  very 
materially  affect  the  whole  problem  of  the  transference  of  the 
disease  from  man  to  animals.  This  question  we  will  refer  to 
again,  later. 

B.   PREVALENCE  OF  TUBERCULOSIS  AMONG  CATTLE. 

When  the  attempt  is  made  to  determine  the  prevalence  of 
tuberculosis  among  cattle  we  meet  with  the  very  greatest 
difficulty.  Nothing  would  seem  to  be  easier  at  first  thought 
than  to  determine  to  what  extent  our  herds  are  infested  with  a 
disease  so  well  known  as  this,  but  the  more  the  attempt  is  made 
to  obtain  statistics,  the  more  do  we  learn  our  ignorance  upon 
the  matter.  The  statistics  vary  so  widely,  and  those  taken  at 
one  place  are  so  incomparable  with  those  taken  from  another 
locality,  that  the  whole  question  of  the  prevalence  of  tubercu- 
losis is  one  with  regard  to  which  there  is  a  vast  amount  of  un- 
certainty. 

There  are  two  methods  by  which  the  prevalence  of  tubercu- 
losis among  cattle  can  be  determined.  The  first  is  by  the  ex- 
amination of  animals  slaughtered  in  slaughter-houses,  and  this 
is  the  only  one  which  has  been  complete  enough  to  give  any 
definite  conclusion.  In  several  countries,  official  inspectors 
examine  the  animals  slaughtered  in  slaughter-houses  and 
make  reports  as  to  those  in  which  evidence  of  tuberculosis  is 
found,  and  these  reports,  as  they  accumulate  year  after  year, 
should  in  time  give  a  tolerable  notion  as  to  the  amount  of  tuber- 
culosis. But  even  this  simple  method  of  determining  is  sub- 
ject to  the  widest  amount  of  individual  variations  which. are  not 
connected  with  the  actual  amount  of  the  disease.  The  results 
are  influenced  firstly  by  the  skill  of  the  inspector  who  makes 
the  observations.  An  inspector  with  little  experience  may 
make  many  mistakes  in  diagnosing  tuberculosis,  and  his  re- 
sults will  be  unreliable.  The  results  are  affected  secondly  by 
the  care  with  which  the  inspection  is  made.  Frequently  the 
tuberculosis  in  a  slaughtered  animal  may  be  developed  to  such 
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a  slight  extent  that  only  a  very  minute  lymphatic  gland  may 
be  infested  with  the  disease.  In  some  cases  a  swollen  gland 
no  larger  than  a  pea,  and  sometimes  even  smaller,  will  be  the 
only  evidence  of  the  presence  of  tuberculosis.  Now,  in  such 
cases  it  is,  of  course,  very  evident  that  an  inspector  who  has 
many  hundreds  of  animals  to  examine  in  a  day  and  does  his 
work  somewhat  hurriedly  will  overlook  many  instances  of  such 
incipient  tuberculosis,  while  a  second  inspector,  who  has  more 
time  and  a  smaller  amount  of  work  to  do,  will  discover  them. 
The  care  that  is  given  to  the  inspection,  then,  will  affect  the 
statistics  very  materially,  and  the  figures  that  come  from  one 
slaughter  house  may  therefore  be  absolutely  incommensurate 
with  those  that  come  from  the  second.  The  results  are 
affected,  thirdly,  by  the  personal  inclination  of  the  inspector, 
a  factor  that  always  enters  largely  into  the  statistics.  One  in- 
spector desires  to  prove  the  wide  prevalence  of  the  disease  and 
examines  the  carcasses  much  more  carefully  than  the  second, 
who  is  either  indifferent,  or  desirous  to  reach  the  conclusion 
that  tuberculosis  is  not  very  prevalent.  The  former  will  hunt 
carefully  for  all  cases  where  even  a  small  gland  may  be  in- 
fested; the  latter  will  overlook  them.  The  result  is  that  it  is 
almost  impossible  to  compare  the  statistics  given  at  one 
slaughter  house  with  those  obtained  at  a  second. 

A  second  series  of  facts  that  very  much  influences  these 
statistics  is  connected  with  the  age  of  cattle  that  are  brought  to 
the  slaughter-house.  It  is  a  well  demonstrated  fact  that  in 
Europe  old  cows  are  very  commonly  tuberculous,  some 
veterinarians  going  so  far  as  to  say  practically  always  affected 
with  tuberculosis,  while  young  animals  are  much  more  rarely 
affected.  Now,  if  one  slaughter-house  chances  to  have  only 
old  cows  brought  to  it  for  slaughter,  while  a  second  is  con- 
cerned chiefly  with  younger  animals,  the  statistics  obtained  by 
the  one  will  be  radically  different  from  the  other's,  and  inas- 
much as  no  record  will  be  commonly  made  of  the  age  of  the 
animals  slaughtered,  the  statistics  will  give  very  erroneous  con- 
clusions. For  these  reasons,  then,  we  see  that  statistics,  even 
derived  from  such  a  clear  method  as  examinations  of  car- 
casses, must  be  looked  upon  with  suspicion. 

A  second  method  of  determining  the  presence  of  tubercu- 
losis is  by  the  use  of  tuberculin.  As  is  well  known  by  every 
farmer,  the  inoculation  of  an  animal  with  tuberculin  will  detect 
very  accurately  the  presence  of  this  disease,  and  will  show  its 
presence  in  living  animals  in  many  cases  where  clinical  symp- 
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toms  are  absent.  As  would  be  expected,  the  amount  of  tuber- 
culosis detected  by  this  means  is  in  excess  of  that  indicated  by 
the  slaughter-house  records.  Tuberculin,  as  we  shall  see 
presently,  detects  incipient  cases,  and  many  a  case  that  would 
be  entirely  overlooked  by  the  most  careful  inspector  of  flesh. 
Moreover,  it  must  be  remembered  that  in  no  country  has  there 
been  anything  like  a  general  inoculation  of  the  animals  from 
which  could  be  obtained  average  results.  Only  such  herds  are 
generally  tested  with  tuberculin  as  are  somewhat  suspicious. 
The  results  obtained  from  such  a  herd  would  be  largely  in  ex- 
cess of  those  which  would  be  obtained  if  tuberculin  were  used 
upon  all  animals  indiscriminately. 

•  Considering,  then,  the  uncertainty  of  the  methods  of 
getting  statistics,  it  is  not  surprising  to  find  that  the  conclusions 
as  to  the  prevalence  of  tuberculosis  among  cattle  are  at  wide 
variance  with  each  other.  The  estimates  run  all  the  way 
from  zero  in  some  herds  to  one  hundred  per  cent,  in  others, 
and  the  attempt  to  draw  any  average  from  such  widely 
varying  results  is  extremely  fallacious  and  misleading. 
Nevertheless,  taking  together  all  of  the  facts  derived  from  all 
sources,  it  is  possible  at  all  events  to  get  some  idea  as  to  the 
relative  amount  of  tuberculosis  in  different  places  and  under 
different  conditions. 

It  is  found  that  the  amount  of  tuberculosis  among  cattle 
varies  with  the  climate.  In  the  southern  countries  of  Europe, 
like  Italy,  Spain,  Switzerland,  the  amount  of  tuberculosis 
among  cattle  appears  to  be  comparatively  small,  although  this 
may  be  partly  because  it  is  less  studied.  The  same  is  true  on 
the  whole  continent  of  Africa,  and  to  a  considerable  extent, 
also,  with  the  cattle  in  the  western  plains  of  the  United  States. 
On  the  other  hand,  the  amount  of  tuberculosis  among  the 
northern  countries  of  Europe,  Germany,  Denmark,  Belgium, 
Great  Britain,  is  relatively  large.  Statistics  are  apparently 
showing  to-day  that  the  amount  among  our  own  herds  in  the 
eastern  section  of  the  United  States  is  also  large,  possibly  ap- 
proaching in  its  extent  that  of  some  of  the  countries  in  Europe. 

The  variation  in  the  amount  of  tuberculosis  is  to  a  certain 
extent  parallel  with  the  amount  of  outdoor  life  of  the  animals. 
In  the  southern  countries  of  Europe,  in  Africa,  and  in  our 
western  territories,  the  animals  are  kept  largely  out  of  doors, 
and  so  long  as  they  do  not  go  into  the  stall  and  remain  housed 
they  are  only  slightly  liable  to  this  disease.  In  the  countries, 
however,  where  the  animals  are  kept  indoors  a  large  proper- 
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tion  of  the  time,  bovine  tubereulosis  is  much  more  prevalent, 
and  the  amount  of  tuberculosis  is  roughly  parallel  to  the  ex- 
tent of  indoor  life.  Where  the  cattle  are  kept  housed  all  the 
time,  the  amount  of  the  disease  is  very  large.  There  are  two 
or  three  factors  which  probably  explain  this  fact.  In  the  first 
place,  animals  living  indoors  do  not  have  as  much  air,  and 
the  activity  of  their  lungs  is  impaired  thereby.  They  are 
therefore  more  subject  to  an  attack  of  the  disease  than  ani- 
mals living  outdoors,  where  air  has  more  easy  access  to  the 
lungs  and  where  vigorous  exercise  in  the  open  fields  keeps 
the  lungs  in  a  more  active  condition.  Secondly,  a  very 
prominent  factor  is,  doubtless,  the  fact  that  the  tubercle  bacil- 
lus has  a  very  much  more  easy  chance  of  access  to  animals 
in  the  stall  than  out  of  doors.  Inside  of  the  barn  the  cattle 
come  in  close  contact  with  each  other,  and  there  is  every 
possible  means  by  which  the  germ  can  pass  from  one  animal 
to  the  other.  Out  of  doors  there  is  not  this  close  contact. 
Thirdly,  it  is  a  well  known  fact  that  the  sunlight  quickly  de- 
stroys tubercle  bacillus  together  with  all  other  bacteria,  and, 
therefore,  if  the  animals  live  in  the  fields  the  tuberculosis  bacilli 
which  are  excreted  from  them  in  any  way  are  very  rapidly  killed 
by  the  rays  of  sunlight,  so  that  after  a  comparatively  few  hours 
they  are  harmless.  In  the  dark  stable,  however,  they  may  re- 
main alive  and  active  for  months.  These  three  factors  together 
very  largely  explain  the  greater  prevalence  of  the  disease  in 
housed  animals.  It  must  not,  however,  be  understood  that 
tuberculosis  is  absent  from  animals  that  live  out  in  the  fields. 
It  occurs  occasionally  in  animals  who  never  enter  the  barn,  but 
the  amount  of  disease  among  animals  living  in  the  free  air  is 
very  decidedly  less  than  in  those  living  indoors. 

We  find,  furthermore,  that  the  amount  of  tuberculosis 
varies  with  the  breed  of  the  animal.  There  is  no  general  agree- 
ment as  to  what  breeds  of  animals  suffer  most.  Some  claim 
that  Jerseys,  Shorthorns,  and  Ayrshires  are  especially  sus- 
ceptible, but  it  is  doubtful  whether  this  is  true.  In  general, 
the  animals  of  high  pedigree  stock  are  more  subject  to  the 
disease  than  ordinary  cattle.  The  reason  for  this  is  probably 
not  especially  connected  with  the  breed,  but  rather  with  the 
conditions  under  which  they  are  kept.  These  valuable  ani- 
mals are  usually  great  milkers,  and  their  general  vitality  is 
somewhat  lowered  by  the  strain  upon  the  animal  to  produce 
milk.  This  lowering  of  the  vitality  by  a  great  production  of 
milk  renders  the  animal  somewhat  more  liable  to  attack  than 
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is  the  animal  that  is  not  thus  weakened.  It  is  probable,  also, 
that  other  factors  connected  with  the  care  of  high  bred  stock, 
their  being  more  generally  housed,  *being  kept  warmer,  tend 
to  weaken  the  vitality  of  the  animal  so  that  the  greater  preva- 
lence of  tuberculosis  in  high  bred  stock  is  probably  explained 
by  conditions  surrounding  such  stock  rather  than  by  anything 
peculiar  in  breed  itself. 

It  is  found,  further,  that  the  amount  of  tuberculosis  varies 
with  the  sex  of  the  individual.  Apparently,  female  cattle  are 
somewhat  more  liable  to  the  disease  than  are  male  cattle.  The 
difference,  however,  is  quite  slight. 

It  is  found  that  the  amount  of  tuberculosis  varies  with  the 
size  of  the  herd  which  any  individual  farmer  produces.  This 
is  a  significant  fact,  and  at  first  somewhat  surprising.  If  a 
farmer  has  a  large  herd  of  animals,  one  or  two  hundred  or 
more,  it  is  very  likely  to  be  infested,  while  the  smaller  herd  of 
his  neighbor  may  be  free  from  it.  Large  herds  show,  also,  a 
considerably  greater  per  cent,  of  the  disease  than  small  herds. 
It  is  not  difficult  to  understand  that  this  should  be  so.  An 
owner  of  a  large  herd  is  constantly  buying  new  animals  and 
thus  increasing  the  chance  of  infection.  In  large  herds,  too, 
the  chances  of  contamination  of  one  animal  by  another  are 
decidedly  greater  than  in  small  herds.  If  a  farmer  keeps  only 
a  few  animals  he  is  less  likely  to  buy  infected  creatures,  and 
hence  the  chance  of  infection  is  greatly  reduced.  At  all  events 
this  is  found  to  be  almost  universally  the  case.  Tuberculosis 
is  more  prevalent  among  large  herds. 

Taking  all  these  things  together,  it  is  evident  that  any  esti- 
mates as  to  the  amount  of  tuberculosis  present  in  our  herds  is 
almost  valueless.  And  yet  the  figures  that  are  given  may  be, 
at  all  events,  interesting,  and  will  certainly  serve  to  indicate  a 
prevalence  of  tuberculosis  rather  greater  than  has  been  gen- 
erally believed.  Taking  the  statistics  which  are  derived  from 
slaughter  houses  as  the  most  reliable,  we  find  that  apparently 
the  amount  of  tuberculosis  among  the  herds  in  Europe  varies 
from  a  minimum  which  cannot  be  given  to  as  high  as  over 
fifty  per  cent,  in  all  animals  over  one  year  of  age.  In  the  city 
of  Leipzig,  where  the  best  records  are  kept,  the  amount  is  about 
thirty-three  per  cent.  It  must,  of  course,  be  understood, 
in  speaking  of  these  figures,  that  in  these  cases  we  have  actual 
tuberculosis  as  discovered  by  post  mortem  examination.  We 
must  remember,  too,  that  advanced  cases  of  tuberculosis  do 
not  reach  the  slaughter-house,  the  owner  knowing  that  the 
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bodies  would  not  pass  inspection.  We  must  remember,  lastly, 
that  many  a  case  of  tuberculosis,  if  it  be  a  very  slight  one,  will 
escape  observation  entirely.  Remembering  these  facts,  and 
considering  that  the  slaughter-house  records  give  us  a  preva- 
lence of  tuberculosis  sometimes  as  high  as  fifty  per  cent., 
or  more,  it  is  thoroughly  demonstrated  that  the  amount  of 
tuberculosis  among  cattle  in  Europe  is  really  very  great.  In 
the  most  recently  reported  statistics  from  the  slaughter  houses 
in  Kiel,  a  city  of  North  Germany,  it  is  stated  that  sixty-six  per 
cent,  of  the  cows  imported  from  Denmark  have  been  found 
to  be  tuberculous.  It  is  probably  impossible  to  give  any  statis- 
tics of  American  cattle  that  would  be  comparable  to  these, 
chiefly  because  we  have  no  complete  slaughter-house  records. 
Animals  are  slaughtered  in  the  United  States  in  so  many 
private  slaughter-houses,  and  official  inspection  is  such  a  rarity, 
that  we  have  no  slaughter-house  statistics  that  can  be  com- 
pared with  these  in  Europe. 

If  we  take  the  results  of  tuberculin  inoculation  we  shall 
find  that  they  are  decidedly  higher  than  those  derived  from 
slaughter-houses.  In  some  of  the  northern  countries  the  con- 
clusion has  been  reached  by  those  who  have  most  studied  the 
matter  that  the  amount  of  tuberculosis  is  over  fifty  per  cent, 
of  all  the  animals  in  the  land.  Many  small  herds,  especially 
those  which  have  been  all  bred  on  one  farm  without  pur- 
chase, will  be  entirely  free.  Larger  herds,  on  the  other  hand, 
will  have  seventy  and  eighty  per  cent.,  and  many  large  farms 
can  be  found  without  a  single  sound  animal.  But,  taken  alto- 
gether, it  is  admitted  without  any  dispute  that  the  amount  of 
the  disease  in  some  northern  countries  is  very  nearly  fifty  per 
cent.  This  means,  of  course,  that  about  one-half  of  the  ani- 
mals are  afflicted  with  tuberculosis. 

In  general,  then,  as  to  the  prevalence  of  tuberculosis,  we 
may  say  that  it  varies  very  widely,  running  from  zero  up  as 
high  as  fifty  per  cent.  In  some  countries  it  may  be  small,  but 
in  none  of  the  thickly-settled  countries  is  the  presence  much 
less  than  ten  per  cent.,  and  in  most  of  them  very  much  greater 
than  this. 


C.       THE  INCREASE  OF  THE  DISEASE  AMONG  CATTLE. 

A  very  vital  question  connected  with  the  whole  subject 
is  whether  tuberculosis  among  our  cattle  is  on  the  increase 
at  the  present  time.     There  is  undoubtedly  a  very  widespread 
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belief  that  such  is  the  case.  Certain  it  is  that  the  statistics  as 
they  are  being  collected  in  the  last  few  years  are  tending  to 
show  that  tuberculosis  is  not  only  on  the  increase,  but  on  the 
very  rapid  increase.  The  amount  of  tuberculosis  as  it  is  de- 
termined by  the  sources  of  evidence  already  pointed  out  is 
becoming  larger  and  larger  each  year. 

It  is,  however,  difficult,  if  not  impossible,  to  answer  posi- 
tively the  question  as  to  what  rate  tuberculosis  is  increasing. 
The  uncertainty  of  the  sources  of  evidence  which  have  just 
been  pointed  out  apply  with  equal  or  even  greater  force  when 
we  attempt  to  answer  this  question.  To  such  an  extent  is  this 
true  that  statistical  evidence  upon  this  question  is  of  very  little 
value  and,  indeed,  almost  worthless.  Of  course  it  is  evident 
at  the  outset  that  no  facts  derived  from  the  tuberculin  test  can 
give  us  any  idea  of  the  increase  of  the  disease,  inasmuch  as  this 
test  is  so  new  that  it  is  only  just  beginning  to  be  used,  and, 
since  the  tuberculin  test  will  discover  many  cases  that  have 
hitherto  entirely  escaped  observation,  the  data  derived  from 
this  source  give  no  means  of  comparison  with  the  past. 

It  might  be  supposed,  however,  that  the  data  derived  from 
slaughter-house  statistics  would  be  more  significant,  because 
inspection  of  the  carcasses  of  slaughtered  animals  has  been 
taken  in  some  countries  for  many  years.  If  these  statistics  are 
compared  with  those  of  earlier  years,  the  results  are  to  show  a 
surprising  and  startling  increase  in  the  disease.  Twenty-five 
years  ago  the  amount  of  tuberculosis  reported  from  such  in- 
spection was  only  three  to  five  per  cent.  To-day  it  is  ten  to 
fifty  per  cent.,  and  more  often  approaching  the  higher  than 
the  lower  figures.  This  increase  of  eight  to  ten  fold  in  the 
course  of  twenty-five  years  is,  of  course,  very  suggestive,  at  all 
events.  But  even  here  we  must  recognize  that  the  value  of 
these  figures  is  extremely  questionable.  We  know  perfectly 
well  that  at  the  present  time  our  veterinarians  are  making  the 
inspection  with  a  great  deal  more  care  than  in  earlier  years. 
They  have  learned  to  recognize  incipient  cases  of  the  disease 
more  readily.  They  note  at  the  present  time  cases  where  a 
single  swollen  tuberculous  gland  is  found,  and  in  earlier  years 
such  instances  would  never  have  been  noted  at  all.  The  great 
interest  that  has  been  attached  to  the  disease  has,  in  short,  made 
the  inspectors  of  cattle  so  much  alert  in  discovering  its  presence 
in  carcasses  that  it  is  doubtful  whether  the  figures  obtained 
to-day  can  be  compared  at  all  with  those  obtained  twenty-five 
years  ago  under  conditions  in  which  the  veterinarians'  atten- 
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tion  was  only  incidentally  turned  to  tuberculosis.  It  may, 
however,  be  worth  while,  at  all  events,  to  give  a  few  figures 
illustrating  these  statistics. 

Amount    of    tuberculosis    as    shown    by    slaughter-house 
records: 


Bavaria. 

Berlin. 

Saxony. 

Leipzig. 

1877 l.t2% 

1883 2.86$ 

1888 4.90^ 

1888 II.  1% 

1888 2.7^ 

1885 2.IO# 

1 890 15.7^ 

1889    . . .14.9$ 

1895 5-^ 

1 895... 1 5. 45£ 

1895 27.48$ 

1890 22.3$ 

1891 26.7$ 

1895... -33- 3% 

The  figures  here  given  show  certainly  an  extraordinary 
increase,  and  the  last  three  years  shows  that  the  figures  are 
still  growing  larger.  Because  of  the  reasons  mentioned,  sta- 
tistics from  slaughter-houses  are  only  of  value  when  they  come 
from  the  same  place  and  have  been  continued  in  the  same 
locality  for  a  period  of  years.  It  is  probably  impossible  to 
compare  with  any  accuracy  figures  taken  from  different  locali- 
ties and,  moreover,  even  in  the  same  locality,  the  figures  are 
not  comparable  year  after  year  unless  the  same  inspector  has 
been  engaged  in  the  duty  of  inspection.  The  personal  equation 
is  so  great,  the  desire  of  some  inspectors  to  find  every  case  of 
the  disease,  and  of  others  to  find  as  few  as  possible,  so  inter- 
feres with  the  value  of  the  statistics  that  the  comparison  of 
different  localities  and  of  different  years  in  the  same  locality 
is  open  to  very  serious  question.  The  figures  given  above 
for  Leipzig  are  the  most  valuable,  since  they  have  extended 
over  many  years  under  the  same  management.  The  results 
in  successive  years  are/therefore,  probably  more  properly  to 
be  compared  with  each  other  than  in  most  cases.  But  even 
here  the  personal  factor  and  the  increased  attention  must  enter 
into  the  statistics.  But  the  increase  from  ii.i  per  cent,  to  33.3 
per  cent,  in  seven  years  is  startling.  It  is  impossible  to  believe 
that  these  uniform  results  can  be  explained  except  by  an  actual 
increase  in  the  amount  of  the  disease.  After  allowing  all 
weight  to  the  personal  equation  we  cannot  avoid  the  con- 
clusion that  the  statistics  which  are  obtained  from  slaughter- 
houses and  the  absolutely  uniform  increase  in  the  percentage 
of  tuberculosis,  as  given  by  official  reports,  as  well  as  the  large 
amount  of  tuberculosis  that  is  found  yearly  as  the  tuberculin 
test  is  extended,  tell  only  too  clearly  that  tuberculosis  is  on  the 
increase  in  Europe.  Most  scientists  are  inclined  to  think  that 
it  is  not  only  increasing,  but  increasing  very  rapidly.  Certain 
s.— 3 
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it  is  that  the  figures  which  have  been  shown  above,  if  they  in- 
dicate anything,  indicate  that  the  increase  in  the  disease  is  not 
a  slow  one,  and,  while  we  recognize  the  uncertainty  of  the 
statistics,  we  must  admit  that  this  disease  is  beyond  much  ques- 
tion increasing  in  European  herds  with  considerable  rapidity. 
In  the  United  States  there  are  practically  no  data  from 
which  any  inferences  can  be  drawn.  The  use  of  tuberculin  is 
too  new  and  has  not  been  extended  sufficiently  to  give  any  con- 
clusions from  this  source,  and  official  inspection  of  slaughtered 
animals  has  not  been  carried  to  an  extent  in  this  country  to 
make  it  possible  to  draw  any  conclusions  as  to  the  increase  of 
the  disease  here.  There  is  probably  little  doubt  that  its  course 
is  the  same  as  in  foreign  countries,  and  there  is  a  general  be- 
lief that  it  is  increasing,  but  the  question  cannot  be  answered 
positively. 

D.      MEANS    OF   DISTRIBUTION   OF   TUBERCULOSIS. 

Of  all  the  topics  connected  with  the  subject  of  tuberculosis 
among  animals  and  man,  there  is  none  of  more  importance 
from  every  standpoint  than  that  of  the  method  by  which  it  is 
distributed  from  individual  to  individual.  If  we  could  learn 
this  accurately  we  should  be  far  along  toward  the  solution  of 
the  problem  of  the  weeding  out  of  the  disease,  both  among 
cattle  and  in  the  human  race.  It  is  a  subject  over  which  there 
has  been  a  very  large  amount  of  study  and  thought  and,  as  we 
shall  see,  a  subject  over  which  at  the  present  time  there  is  a 
very  wide  difference  of  opinion.  Certain  methods  of  distribu- 
tion are  well  known  and  generally  accepted,  but  upon  nearly 
every  point  in  connection  with  the  subject  there  is  some  differ- 
ence of  opinion.  In  our  consideration  of  this  subject  we  will 
divide  it  into  three  heads,  as  follows  :  (a)  Transmission  from 
animal  to  animal,  (b)  Transmission  from  man  to  animal. 
(c)     Transmission  from  animal  to  man. 

(a)  TRANSMISSION  OF  TUBERCULOSIS  FROM  ANIMAL  TO  ANIMAL. 

The  first  point  to>  demand  attention  in  this  connection  is 
the  question  as  to  whether  the  disease  is  congenital,  that  is, 
whether  it  is  carried  from  the  parent  to  the  offspring.  While 
there  has  been  in  the  past  a  great  deal  of  dispute  upon  this 
matter,  and  while  opinion  has  been  greatly  changed  in  the  last 
fifteen  years,  it  may  be  stated  that  finally  there  has  been 
reached  an  absolute  consensus  of  opinion.     There  is  no  longer 
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a  doubt  that  the  transmission  of  tuberculosis  from  the  animal 
to  the  offspring,  while  it  is  of  rare  occurrence,  occasionally 
does  occur.  This  has  been  proved  in  the  case  of  cattle  by  the 
discovery,  in  the  first  place,  of  the  disease  in  new-born  calves, 
and,  secondly,  by  the  discovery  of  the  disease  even  in  the 
embryo  calf  before  birth.  It  is  of  course  easy  to  understand 
how  the  tuberculosis  germs  which  are  present  in  the  mother 
may  find  entrance  through  the  uterus  into  the  embryo  before 
birth,  and  if  so,  congenital  tuberculosis  is  certainly  a  possibility. 
The  discovery  of  the  disease  well  advanced  in  new-born  ani- 
mals and  the  discovery  of  well  attested  cases  of  the  disease  in 
the  embryo  settles  the  matter  beyond  question,  so  that  one  can 
no  longer  doubt  that  the  disease  may  be  congenital. 

But,  while  this  is  true,  the  cases  of  congenital  tuberculosis 
are  so  rare  that  they  may  be  almost  neglected  in  con- 
sideration of  methods  for  preventing  the  distribution  of 
the  disease.  The  vast  majority  of  calves  born  from  tuber- 
culous mothers  are  healthy  and  show  no  signs  of  the  disease 
at  birth.  Whether  they  are  more  subject  to  subsequent  in- 
fection than  are  the  calves  of  healthy  animals  is  still,  perhaps, 
uncertain.  It  is  a  general  belief  that  in  the  human  race  the 
children  of  tuberculous  parents  are  more  likely  to  take  the  dis- 
ease than  children  of  other  parents.  This  is  at  all  events  a 
possibility,  and  perhaps  we  may  say  a  probability,  among  ani- 
mals as  well  as  man.  The  fact  that  an  animal  has  yielded  to 
the  disease  would  indicate  that  it  has  less  resisting  power 
than  another  animal  that  has  not  thus  succumbed.  It  would 
be  natural  to  suppose  that  this  resisting  power,  being  a  result 
of  the  general  vitality  of  the  animal,  might  be  transmitted  to 
the  offspring.  Hence  it  would  follow  that  offspring  from 
tuberculous  animals  would  be  more  likely  to  yield  to  the  in- 
fection than  the  offspring  of  non-tuberculous  cattle.  But  this 
is  not  yet  demonstrated. 

Tuberculosis  is  now  well  known  to  be  a  contagious  disease, 
and  that  it  in  some  way  passes  from  individual  to  individual  is 
beyond  doubt.  That  it  extends  through  a  herd  of  cattle  from 
one  infected  individual  to  others  appears  also  to  be  well  at- 
tested by  many  instances.  Nearly  every  farmer  will  recall 
cases  where  the  introduction  of  a  single  tuberculous  animal 
into  a  herd  has  been  the  cause  of  the  spread  of  the  disease 
through  the  herd  until  a  considerable  portion  of  the  animals 
have  been  infected.  It  is  certainly  a  general  belief  among 
practical  agriculturists,  and  among  scientists  as  well,  that  this 
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is  the  common  means  of  distribution  through  our  herds  of 
cattle.  In  previous  years  there  was  no  tuberculosis  among 
cattle  in  japan,  but  a  few  years  ago  it  was  brought  to  the 
country  by  certain  imported  animals,  and  has  subsequently 
extended  quite  widely,  largely,  it  is  true,  among  the  imported 
cattle.  In  Denmark  it  was  first  introduced  by  cattle  from 
Schleswig,  and  has  since  spread  widely.  It  is  a  belief,  also, 
that  the  same  was  the  history  in  the  United  States,  that  the 
tuberculosis  in  our  cattle  is  to  be  traced  to  the  importation  of 
certain  animals  from  the  Old  World  who  had  the  disease. 

When  the  question  is  raised  as  to  exactly  how  the  disease  is 
carried  from  one  animal  to  another,  the  answer  is  not  so  easily 
given.  The  disease  can  only  be  transmitted  from  one  indi- 
vidual to  the  second  when  the  tubercle  bacillus  itself  finds  an 
exit  from  the  diseased  animal  and  finds  some  entrance  into 
the  body  of  a  healthy  animal.  The  common  channels  of  en- 
trance are  the  mouth  and  nose,  although  it  also  may  gain  access 
to  the  body  through  the  sexual  organs,  through  the  mammary 
glands,  and  through  wounds.  The  last  three  methods  of  infec- 
tion are  of  comparatively  little  importance.  To  pass  from  one 
animal  to  another  the  bacilli  must  of  course  first  find  an  exit 
from  the  infected  animal.  The  most  common  location  of  the 
disease  among  cattle  is  in  the  lungs,  although  it  is  present  also 
in  a  very  large  amount  in  the  other  organs.  Cattle,  however,  do 
not  void  sputum  from  the  mouth,  and  thus  sputum,  which  is  re- 
garded as  the  most  common  means  of  the  distribution  among 
man,  can  play  little  or  no  part  in  the  distribution  among  cattle. 
It  is  true  that  the  bacilli  as  they  come  from  the  lungs  may  pass 
up  into  the  mouth  and  the  nose  of  the  animals,  and  when  there 
are  slight  discharges  from  the  nose  and  mouth,  as  is  not  uncom- 
mon, these  may  be  means  by  which  the  germs  are  eliminated 
from  the  animal.  It  is  quite  easy  to  understand  how  a  cow 
suffering  from  tuberculosis  in  the  lungs  may  thus  infect  the 
water  in  the  watering  trough  from  which  she  drinks,  by  dip- 
ping her  nose  into  the  water,  and  thus  allowing  some  of  the 
germs  which  are  in  the  nose  or  mouth  to  pass  into  the  water. 
It  is  easy  to  understand,  then,  how  a  second  animal,  drinking 
from  the  same  trough,  may  get  the  germs  into  her  own  mouth 
and  stomach  and  thus  become  infected.  While  this  is  a  possi- 
ble method  of  distribution,  we  must  recognize,  however,  that 
among  cattle  the  discharges  from  the  lungs  do  not,  as  a  rule, 
pass  from  the  mouth,  but  are  swallowed,  and  consequently  the 
bacilli  will  tend  to  pass  into  the  stomach  rather  than  to  pass 
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out  of  the  mouth.  The  bacilli  that  thus  pass  through  the 
stomach  may  eventually  serve  for  a  secondary  infection  in  the 
alimentary  canal  of  the  animal,  or  they  may  pass  away  in  the 
excrement.  The  boots  of  the  attendant  will  now  distribute 
the  excrement  from  stall  to  stall,  and  even  infect  with  the  bacilli 
the  hay  which  the  cows  are  to  eat.  Anyone  familiar  with  the 
habits  of  the  attendants  of  cattle  will  easily  see  how  the  disease 
may  be  thus  distributed  by  the  excrement  of  infected  animals. 

A  second  source  of  elimination  of  the  bacilli  from  the  lungs 
has  recently  been  discovered  and  must  not  be  neglected.  It 
has  been  shown  by  recent  experimental  work  that  one  of  the 
common  methods  of  the  distribution  of  germs  is  in  the  small 
particles  of  vapor  which  pass  into  the  air  from  the  mouth  or 
lungs  of  an  individual  when  coughing.  Ordinary  breathing 
has  for  a  long  time  been  known  to  have  no  power  to  distribute 
bacilli,  since  they  cling  to  the  moistened  surface  of  the  mouth 
and  throat;  but  the  most  recent  experiments  have  shown  that 
in  the  case  of  coughing,  minute  particles  of  water  are  dis- 
charged from  the  mucous  membranes  of  the  mouth  and  throat 
and  are  blown  into  the  air,  where  they  float  around  for  a  time 
in  the  form  of  an  imperceptible  mist.  They  may  now  be  dis- 
tributed for  long  distances  by  the  currents  of  air,  even  in  a 
closed  place,  like  a  cow  stall.  If  the  air  thus  becomes  charged 
with  the  bacillus-laden  drops  of  moisture,  it  is  perfectly  clear 
that  healthy  animals,  even  if  some  distance  away,  in  the  same 
apartment  may  breathe  these  particles  of  moisture  into  the 
lungs  and  thus  obtain  infection.  The  bacilli  from  all  these 
sources  will  adhere  to  the  rough  surfaces  of  the  cow-stall,  and 
may  necessitate  frequent  disinfection. 

Another  method  by  which  the  animal  may  convey  the 
bacilli  is  by  actual  contact  with  other  animals,  especially  if  the 
animals  bring  their  noses  together  or  if  they  cough  in  each 
others  faces.  If  they  are  eating  out  of  the  same  mass  of  hay, 
one  may  infect  the  food  with  the  bacilli  from  its  mouth  and 
the  other  individual  swallowing  the  hay  may  thus  become 
infected. 

That  the  milk  of  a  tuberculous  animal  may  under  certain 
conditions  contain  the  bacilli  is  demonstrated  beyond  ques- 
tion. It  is  clear  that  the  calves  sucking  milk  from  a  tuber- 
culous mother  may  from  this  source  obtain  the  bacilli,  which 
start  an  infection  in  their  own  bodies.  If  such  milk  is  carried 
to  a  creamery  and  run  through  a  separator,  the  skim-milk 
will  contain  many  of  the  bacilli.     Now,  by  the  ordinary  cus- 
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torn,  the  farmer  who  brings  his  milk  to  the  creamery  carries 
home  a  lot  of  skim-milk  to  feed  to  his  calves  and  pigs.  He 
never  gets  his  own  skim-milk,  but  that  which  is  running 
through  the  separator  at  the  time  he  is  at  the  creamery.  It  is 
evident,  therefore,  that  if  there  are  any  tuberculous  cows  fur- 
nishing milk  to  the  creamery,  their  skim-milk  will  in  time  be 
distributed  all  over  the  territory  patronizing  the  creamery. 
In  this  way,  calves  and  pigs  may  acquire  the  disease.  The 
slime  which  collects  upon  the  drum  of  the  separator  is  full  of 
tubercle  bacilli.  This  is  frequently  fed  to  pigs,  and  as  a  conse- 
quence in  Northern  European  countries  such  swine  become 
very  rapidly  infested  with  tuberculosis.  The  separating 
creamery  becomes  thus  a  prolific  means  of  dissemination  of 
the  germs  of  tuberculosis.  To  avoid  this  danger,  in  some 
countries  the  skim-milk  is  pasteurized  (i.  e.,  heated  to  1700) 
before  being  given  to  the  farmer,  and  the  slime  from  the  ma- 
chine is  burned. 

There  seems  to  be,  then,  little  question  that  there  are  easily 
understood  means  by  which  the  bacilli  can  pass  from  an  in- 
fected animal  to  healthy  animals.  At  the  same  time  the  facility 
of  transmission  is  not  so  great  as  among  men  who  void  sputum. 
This  lack  of  sputum  has  so  impressed  bacteriologists  that 
there  are  some  scientists  of  repute  in  Europe  to-day  who  re- 
gard the  transmission  of  the  disease  from  animal  to  animal  as 
of  comparatively  rare  occurrence,  and  some  go  so  far  indeed 
as  to  claim  that  the  transference  of  tuberculosis  from  animal 
to  animal  almost  never  occurs.  They  tell  us  that  if  tubercu- 
losis is  found  in  a  herd  and  is  distributed  through  the  herd  we 
must  look  for  some  other  source  of  distribution  than  that  from 
animal  to  animal.  They  claim  that  the  chances  are  so  slight 
of  the  distribution  of  the  disease  from  one  animal  to  another 
that  this  method  may  be  almost  neglected.  Such  a  conclusion, 
although  it  is  held  at  the  present  time  by  several  rather  promi- 
ment  bacteriologists,  is  not,  however,  generally  accepted;  and 
the  vast  majority  of  scientists,  bacteriologists,  veterinarians, 
and  agriculturists  are  united  in  regarding  the  transfer- 
ence of  the  disease  from  animal  to  animal  as  the  chief  method 
of  its  distribution  among  cattle. 

(b)    TRANSMISSION    OF   TUBERCULOSIS    FROM    MAN    TO    ANIMAL. 

The  question  as  to  whether  the  disease  passes  from  man 
to  animal  is  one  upon  which  there  is  the  very  widest  differ- 
ence of  opinion.     We  have,  as  just  noticed,  on  the  one  hand, 
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a  certain  number  of  bacteriologists  who  claim  that  this  is  the 
common  method  of  the  distribution  of  the  disease,  and  some 
who  even  insist  that  this  is  practically  the  only  method  by 
which  cattle  obtain  tuberculosis.  These  bacteriologists  point 
to  a  number  of  very  significant  facts.  In  the  first  place,  they 
emphasize  the  fact  that  cattle  do  not  void  sputum,  while,  on 
the  other  hand,  they  show  the  great  likelihood  that  the  disease 
may  pass  from  man  to  the  animal  because  of  this  habit  of 
spitting.  That  the  sputum  of  the  consumptive  patient  con- 
tains the  bacilli  in  large  quantities  has  long  been  demonstrated, 
and  when  this  is  voided  in  the  barn  and  becomes  dry  it  may 
pass  into  the  air  and  be  breathed  in  by  the  animals,  or,  if  it 
comes  in  contact  with  the  hay  or  even  with  the  floor  in  the 
vicinity  of  the  cow  stall,  it  may  be  taken  into  the  animal  with  its 
food.  The  chance  for  such  distribution  is  certainly  very  great, 
for  attendants  are  certainly  not  particular  in  regard  to  spitting. 
These  bacteriologists  further  point  to  significant  facts  in  re- 
gard to  the  relation  of  the  disease  in  animals  and  man.  They 
show  us  that  so  long  as  calves  come  in  contact  only  with  their 
mothers  the  amount  of  tuberculosis  is  very  small;  that  the 
amount  of  the  disease,  however,  increases  rapidly  year  after 
year,  and  that  this  increase  in  the  disease  is  directly  propor- 
tional to  the  contact  with  man.  Calves  apparently  do  not,  as 
a  rule,  take  the  disease  from  the  animals  with  which  they  are 
associated,  but  as  they  are  year  after  year  more  and  more 
closely  associated  with  man,  in  milking  and  in  the  general  care, 
the  amount  of  tuberculosis  increases.  They  tell,  too,  that  the 
amount  of  the  disease  in  a  herd  is  largely  proportional  to  the 
healthfulness  of  its  attendants.  In  sanitary  institutes,  for  in- 
stance, where  the  attendants  of  the  cattle  are  presumably  in 
considerable  measure  suffering  from  tuberculosis,  the  amount 
of  tuberculosis  among  the  cattle  is  always  very  great.  We 
are  told  that  there  are  practically  no  cases  of  healthful  herds 
where  they  are  attended  by  the  patients  of  sanitary  institutes. 
These  bacteriologists  tell  us,  further,  that  the  condition  of  the 
herd  may  be  always  predicted  from  the  condition  of  the  family 
that  has  charge  of  the  herd.  If  the  inspector  looks  first  at  the 
people  on  the  farm  and  finds  one  or  two  of  them  that  appear 
to  have  traces  of  tuberculosis  he  can  predict  with  absolute  cer- 
tainty that  he  will  find  the  same  disease  among  the  cattle. 
These  facts  together  have  led  to  an  assumption  that  the  trans- 
ference of  the  disease  from  man  to  animals  is  not  only  common, 
but  it  is  the  greatest  source  of  the  disease  among  animals. 
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There  is  at  least  one  prominent  bacteriologist  in  Europe  who 
goes  so  far  as  to  say  that  this  is  the  one  source  of  distribution, 
and  that  the  disease  practically  never  is  found  in  cattle  unless 
it  comes  from  the  attendants. 

Such  an  extreme  position  is,  however,  held  by  very  few. 
While  no  one  will  question  the  possibility  that  the  disease  may 
be  carried  from  man  to  animal,  it  is  yet  impossible  to  point  out 
any  definite  instance  where  the  transference  has  been  proved. 
This,  of  course,  however,  proves  nothing  in  itself,  because 
from  the  very  nature  of  the  case  it  would  be  impossible  to  rind 
evidence  for  such  transference,  even  if  it  occurred.  But  many 
other  facts  are  indicated  as  showing  that  the  transference  from 
man  to  animals  is  not  the  common  method.  In  the  first  place, 
tuberculosis  among  mankind  has  been  known  for  many  cen- 
turies. Apparently  the  disease  among  animals  is  new,  or  com- 
paratively new,  and  if  the  disease  is  transmitted  solely  from 
man  to  animal  we  uttely  fail  to  explain  how  it  is  that  the 
disease  has  been  apparently  increasing  so  rapidly  in  recent 
years,  when,  as  we  know,  the  disease  in  mankind  has  been 
decreasing.  This  in  itself  is  enough  to  indicate  that  there 
must  be  some  means  of  distribution  other  than  from  man  to 
animal.  Moreover,  as  mentioned  above,  in  Japan  the  disease 
was  not  known  among  domestic  animals  until  recent  years, 
and  in  Denmark  it  is  said  to  have  been  introduced  by  imported 
cattle  from  Schleswig.  Tuberculosis  in  mankind,  however, 
has  been  known  in  these  countries  for  a  long  time,  but  it  was 
not  until  the  disease  was  brought  by  some  infected  animals 
that  it  began  to  extend.  If  these  facts  are  thoroughly  at- 
tested, of  course  it  follows  that  we  cannot  regard  man  as  the 
chief  or  even  the  important  source  of  the  disease  in  animals. 

Whether,  then,  the  disease  is  transmitted  from  man  to  ani- 
mals is  at  the  present  time  not  definitely  settled.  That  it  may 
be  transmitted  is  certain.  That  it  positively  is  thus  transmitted 
is  not  as  yet  demonstrated.  That  it  is  the  chief  method  of  the 
distribution  of  the  disease  appears  to  be  very  doubtful. 

In  the  most  recent  period  there  has  been  a  line  of  investiga- 
tion undertaken  in  our  own  country  which  apparently  indicates 
that  this  source  of  distribution  cannot  be  regarded  as  a  serious 
one.  A  series  of  facts  has  led  Prof.  Smith  of  Harvard  to  in- 
vestigate the  question  as  to  whether  the  variety  of  the  tuber- 
culosis bacillus  in  man  and  cattle  is  the  same.  The  experi- 
ment consisted  briefly  in  the  following.  Several  examples  of 
tubercle  bacillus  were  obtained,  part  of  them  from  human  in- 
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dividuals  and  part  of  them  from  cattle.  These  were  kept  under 
identically  the  same  conditions.  A  number  of  calves  were 
inoculated  with  the  bacilli  from  the  different  sources.  The 
experiments  have  really  only  begun,  but  the  result  of  the  first 
series  was  very  striking.  It  was  found  that  the  calves  which 
were  inoculated  with  the  bacilli  that  had  come  from  cattle  be- 
came seriously  infected  with  tuberculosis,  which  was  rapidly 
diffused  and  developed  to  a  very  great  extent.  They  became, 
in  other  words,  severe  cases  of  tuberculosis.  It  was  found,  on 
the  other  hand,  that  the  animals  that  were  inoculated  with  the 
bacilli  which  had  come  from  human  beings,  while  they  did  de- 
velop the  disease,  developed  it  only  in  a  mild  type.  There 
were  produced  only  slight  local  tubercles,  which  appar- 
ently soon  ceased  to  develop,  and  the  animals  suffered  prac- 
tically nothing  from  them.  In  one  case  the  disease  extended 
rapidly  and  produced  serious  trouble ;  in  the  other  case  the  dis- 
ease was  so  slight  as  to  become  soon  ended.  These  experi- 
ments seem  to  indicate  that  the  variety  of  tubercle  bacillus  that 
is  capable  of  producing  the  severe  type  of  the  disease  in  man 
is  not  capable  of  producing  the  severe  type  of  the  disease 
among  animals.  Of  course,  if  this  is  a  fact,  and  the  facts  must 
be  tested  by  further  experiment  before  they  can  be  accepted  as 
certainly  true,  it  will  follow  that  we  cannot  look  upon  human 
beings  as  an  important  means  of  distribution  of  the  diesase  to 
the  animals.  While  we  may  recognize  such  infection  as  a 
possibility  and  perhaps  as  occurring  rarely,  it  certainly  will 
follow  from  these  facts  that  the  chief  sources  by  which  the 
disease  is  distributed  to  the  cattle  are  other  than  through  their 
attendants. 

(f)    TRANSMISSION    OF    TUBERCULOSIS    FROM    ANIMAL    TO    MAN. 

There  is  no  subject  connected  with  tuberculosis  of  more 
general  interest  than  the  question  as  to  whether  the  disease 
is  ever  or  commonly  carried  from  the  domestic  cattle  to 
mankind.  The  discovery  of  the  identity  of  the  disease  in  man 
and  animals  has  raised  this  question,  and,  since  the  year  1884, 
when  the  tubercle  bacillus  was  first  discovered,  the  question  as 
to  the  transference  of  the  disease  from  animal  to  man  has  been 
prominently  before  the  public  mind,  as  well  as  a  subject  of 
scientific  investigation.  During  the  fifteen  years  that  has 
elapsed,  many  modifications  of  the  original  opinions  have 
arisen;  and  the  attitude  which  the  scientific  world  takes  toward 
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this  question  to-day  is  quite  different  from  that  which  it  has 
been  at  certain  periods  in  the  last  fifteen  years.  It  is  true  that 
at  the  present  time  there  is  not  an  absolute  consensus  of 
of  opinion,  but  differences  of  opinion  are,  to  a  certain  extent, 
disappearing,  and  at  the  present  time  it  may  be  stated  that  we 
are  approaching  somewhat  slowly  toward  a  general  consensus 
of  belief  upon  the  matter.  The  statements  which  will  be 
given  in  the  following  paragraphs  are  as  closely  as  possible 
in  accordance  with  the  general  results  and  the  general  belief 
as  they  are  held  at  the  present  time. 

In  the  first  place,  we  notice  that  there  is  as*  yet  no  evidence 
that  the  disease  is  carried  from  cattle  to  man  by  means  of  the 
germs  which  are  coughed  up  from  the  lungs  and  exhaled  ad- 
hering to  particles  of  moisture,  as  already  described,  nor  is 
there  any  evidence  that  man  obtains  the  disease  by  breathing 
the  dust  which  comes  from  cattle  in  any  form.  While  we  have 
no  such  direct  evidence,  this  by  no  means  indicates  that  such 
infection  may  not  occur.  From  the  very  conditions  of  things, 
if  such  infection  did  occur  it  would  be  practically  impossible  to 
prove  it,  so  that  we  must  not  regard  this  negative  evidence  as 
of  much  importance.  If  the  disease  is  transmitted  from  animal 
to  animal  by  the  moisture  of  the  breath  there  would  seem  to  be 
an  equally  good  chance  for  its  being  transported  from  animal 
to  man. 

Transmission  by  Flesh.  Tuberculous  Meat. — There  has  been 
a  large  amount  of  investigation  in  connection  with  the  possi- 
bility and  the  probability  of  tuberculosis  being  carried  from 
animal  to  man  in  the  flesh  of  the  animal  used  as  food.  A 
very  large  amount  of  experiment  in  this  connection  has 
been  carried  on  in  the  last  fifteen  years.  These  experiments 
have  in  large  degree  consisted  in  the  feeding  tuberculous 
flesh  to  animals  which  are  known  to  be  subject  to  the  disease, 
and  then  the  noticing  whether  such  consumption  of  tuber- 
culous flesh  produces  tuberculosis  in  the  animals  thus  fed. 
The  result  of  these  experiments  has  been  conclusive  enough. 
While  it  does  not  always  happen  that  tuberculosis  will  follow 
the  eating  of  tuberculous  material  by  such  animals,  it  has 
resulted  in  a  sufficient  number  of  cases  to  show  beyond  per- 
adventure  that  this  disease  mav  be  transmitted  by  the  flesh 
of  animals  suffering  from  the  disease. 

In  spite  of  these  results  the  studies  and  investigations  of 
the  last  few  years  have  been  very  rapidly  but  very  conclusively 
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leading  to  the  belief  that  the  danger  of  distribution  of  the  dis- 
ease by  the  flesh  in  our  markets  is  extremely  small,  so  slight, 
indeed,  as  almost  to  be  neglected.  In  the  first  place,  no  actual 
cases  of  the  disease  being  transmitted  to  man  by  flesh  are 
known.  This,  however,  may  be  due  to  the  difficulty  of  getting 
evidence  of  such  cases,  even  if  they  should  occur.  But  the 
actual  danger  appears  to  be  slight.  A  considerable  majority 
of  the  slaughtered  animals,  even  though  suffering  from  the 
disease,  have  the  infection  localized  only  in  a  few  glands.  In 
the  ordinary  cases  the  infection  is  almost  always  either  in  the 
abdominal  organs  or  in  the  lungs  or  in  some  of  the  lymphatic 
glands.  It  is  only  under  very  exceptional  circumstances  that 
the  disease  is  found  in  the  muscles.  Now,  if  the  organs  of  the 
thorax  and  the  abdomen  are  removed  after  slaughter,  all  of  the 
organs  most  ordinarily  affected  are  separated,  and  the  flesh 
which  is  sold  and  consumed  for  food  will  contain,  in  the  vast 
majority  of  cases,  no  tuberculous  lesion.  No  one  holds  that 
the  presence  of  a  small  tuberculous  gland  in  the  abdomen 
can  have  any  deleterious  effect  upon  the  flesh,  and  if  properly 
slaughtered  the  flesh  of  such  animals  is  wholesome.  Such 
flesh  may,  it  is  true,  become  contaminated  during  the  slaugh- 
tering and  dressing  by  the  use  of  unclean  knives.  It  is  said 
that  the  butcher  in  removing  the  visceral  organs  of  the  abdo- 
men may  cut  through  the  tuberculous  parts,  his  knife  may  thus 
become  smeared  with  the  tubercle  bacilli,  and  in  the  subsequent 
cutting  up  of  the  animal  the  flesh  itself  may  become  similarly 
smeared.  Of  course,  a  remedy  against  such  infection  would 
be  in  a  more  careful  use  of  the  knives.  But,  even  supposing 
the  flesh  to  be  thus  contaminated,  it  is  only  infected  upon  its 
surface,  and  such  contamination  never  affects  the  interior  of 
the  muscle  mass.  Now,  it  must  be  remembered  that  the  flesh 
of  animals  is  practically  always  cooked  before  it  is  eaten.  It 
is  well  known  that  a  moderate  temperature,  170"?  (70  °  C.)  for 
a  few  moments,  will  either  completely  destroy  the  tubercle 
bacilli  or  so  lower  their  vitality  that  they  are  no  longer  in- 
jurious. Hence  it  follows  that  the  cooking  which  the  flesh 
receives  will  practically  destroy  all  danger  of  the  disease  being 
transferred  by  means  of  it.  It  is  true  that  in  cooking  of  beef 
the  interior  of  the  mass  frequently  may  not  reach  a  tempera- 
ture of  1700,  but  the  surface  is  practically  always  thus  heated, 
and  this  secondary  contamination  from  butchers'  knives,  being 
wholly  superficial,  will  be  entirely  remedied  bv  the  cooking. 
As  the  result  of  a  long  series  of  inquiries  the  almost  universal 
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conclusion  is  reached  that  the  flesh  of  a  tuberculous  animal 
under  these  circumstances  offers  no  danger  to  mankind. 

There  are,  however,  conditions  under  which  the  flesh  of  the 
animal  may  be  dangerous.  In  cases  of  what  are  known  as 
generalized  tuberculosis  the  bacilli  appear  to  be  scattered  all 
through  the  tissues,  or  even  in  the  blood,  and  in  these  cases 
they  may  be  found  in  the  masses  of  the  muscles.  No  one 
questions  that  it  is  dangerous  to  eat  such  flesh  unless  it  is  thor- 
oughly sterilized  by  boiling.  But  if  the  advanced  cases  of  the 
disease  are  excluded  by  proper  inspection,  the  universal 
opinion  at  the  present  time  is  that  the  flesh  of  tuberculous 
animals  which  comes  from  creatures  with  only  slightly  de- 
veloped disease  is  perfectly  wholesome,  presents  no  danger, 
and  that  there  is  no  reason  whatsoever  for  excluding  such 
flesh  from  our  markets.  The  only  problem  is  as  to  the  feasi- 
bility of  a  proper  inspection.  In  European  countries  that  are 
under  the  best  control  the  carcasses  of  animals  slaughtered 
in  the  slaughter-houses  are  not  all  treated  alike.  Some  are 
entirely  condemned,  this  class  including  only  such  as  have  ad- 
vanced cases  of  generalized  tuberculosis.  Others  are  par- 
tially condemned,  that  is,  the  viscera,  or,  perhaps  only  parts 
of  the  viscera  are  condemned,  but  the  flesh  is  allowed  to  be 
used.  In  other  cases,  where  the  disease  is  perhaps  somewhat 
more  extended,  the  flesh  is  allowed  to  be  sold  in  the  markets, 
upon  what  is  known  as  the  "  free  bench,"  which  simply  means 
that  it  is  sold  to  the  customer  as  diseased  flesh.  The  customer 
buys  it  at  his  own  risk,  and  knows  that  he  should  not  eat  it 
unless  after  thorough  cooking.  The  method  which  has  been 
adopted  somewhat  widely  in  this  country,  of  entirely  condemn- 
ing the  carcasses  of  an  animal  that  shows  the  slightest  trace  of 
tuberculosis,  is  adopted  nowhere  in  Europe,  and  is  regarded 
universally  as  a  needless  and  useless  waste. 

In  short,  there  are  no  cases  positively  known  where  man- 
kind has  acquired  the  disease  by  eating  flesh,  and  all  of  the  facts 
taken  together  have  led  to  a  unanimous  opinion  that  the  danger 
from  the  flesh  of  tuberculous  animals  has  been  exaggerated  in 
the  past,  and  that  there  is  no  reason  why,  under  proper  re- 
strictions, the  flesh  of  such  animals  should  not  be  used  for  food. 

Transmission  by  Dairy  Products.  Tuberculous  Milk. — When 
we  come  to  the  subject  of  dairy  products,  the  matter  stands 
somewhat  differently.  The  danger  to  man  from  the  con- 
sumption of  milk  and  products  derived  from  milk  is  certainly 
greater  than  it  is  in  the  case  of  flesh.     All  of  the  evidence  that 
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has  been  collected  during  the  fifteen  years'  study  has  con- 
stantly pointed  toward  the  existence  of  such  a  danger.  The 
reasons  which  have  led  to  the  universal  belief  that  milk  may 
be  a  source  of  danger  are  essentially  as  follows:  In  the  first 
place,  as  we  have  seen,  it  has  been  demonstrated  clearly 
enough  that  under  certain  circumstances  the  tubercle  bacilli 
are  found  in  the  milk  of  tuberculous  animals.  Exactly  at 
what  stage  of  the  disease  the  milk  may  become  contaminated 
with  the  bacilli  has  been  not  so  easily  settled.  While  a 
variety  of  opinions  have  been  held  in  the  past,  the  practically 
unanimous  opinion  at  the  present  time  is  that  the  milk  does  not 
become  contaminated  with  the  bacilli  unless  either  there  is 
generalized  tuberculosis,  or  the  udder  itself  is  the  seat  of  the 
tuberculous  infection.  If  there  is  a  tubercle  in  the  milk  gland, 
then  the  milk  becomes  contaminated.  Those  who  have  be- 
lieved that  the  milk  may  become  infected,  even  in  animals  not 
suffering  from  udder  disease,  have  probably  either  been  dealing 
with  cases  of  generalized  tuberculosis  in  its  advanced  stages, 
and  here  it  is  also  recognized  that  the  milk  may  become  in- 
fected, or  they  have  probably  had  a  case  of  udder  disease  so 
slightly  advanced  as  to  be  not  visible  externally  nor  even  with 
the  post  mortem  examination  usually  given.  If  now  the  milk 
of  tuberculous  animals  may  thus  contain  the  tubercle  bacilli 
there  appears  to  be  no  reason  for  doubting  that  the  consump- 
tion of  such  milk  may  produce  the  disease.  To  this  conclusion 
innumerable  experiments  have  attested. 

The  experiments  which  have  been  devised  for  determining 
the  infectiousness  of  milk  have  been  quite  varied.  Most  of 
them  have  consisted  of  inoculating  the  milk  into  the  abdomen 
of  susceptible  animals,  the  guinea  pig  being  the  animal  com- 
monly used,  simply  because  the  guinea  pig  has  shown  itself 
to  be  very  susceptible  to  the  disease.  Inoculations  have  been 
made  in  other  animals,  however,  as  well,  such  as  pigs,  rabbits, 
calves,  and  others.  In  other  cases,  however,  the  experiments 
have  been  made  by  feeding  the  milk  to  the  animals  in  question, 
instead  of  inoculating  them,  on  the  manifest  ground  that  ab- 
dominal inoculation  is  entirely  different  from  consuming  milk 
as  food.  These  experiments  have  all  given  the  same  result, 
namely,  that  both  the  abdominal  inoculation  and  the  feeding 
of  such  milk  to  experimental  animals  is  very  likely,  though  not 
sure,  to  produce  cases  of  disease.  Hundreds  and  hundreds  of 
positive  results  have  been  obtained  where  perfectly  healthy 
animals,  either  being  inoculated  with  or  fed  upon  milk  from 
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tuberculous  animals,  acquired,  in  the  course  of  a  few  weeks, 
plain  infection  of  tuberculosis,  while  other  control  animals 
under  the  same  conditions  and  fed  upon  sterilized  milk  have 
failed  to  develop  the  disease. 

The  conclusion  that  milk  is  thus  a  possible  source  of  in- 
fection is  not  confined  simply  to  experimental  evidence  upon 
animals.  Various  facts  in  connection  with  the  disease  in  man 
point  in  the  same  direction.  Many  cases  have  been  instanced 
where  persons  have  developed  tuberculosis  under  circum- 
stances which  point  strongly  to  milk  as  a  source.  One  well 
known  example  of  this  sort  may  serve  as  illustration.  A 
boarding  school  in  the  city  of  Paris  had  fourteen  girls,  nine  of 
whom  were  in  the  course  of  a  few  months  taken  with  tubercu- 
losis. An  investigation  showed  that  they  had  all  been  using 
milk  from  one  cow,  and  that  that  cow  was  markedly  tuber- 
culous. The  inference  was  that  the  milk  of  the  animal  had 
given  rise  to  the  disease  in  the  girls.  This  is  only  one  instance 
of  which  many  others  are  known.  Of  course  it  must  be  recog- 
nized that  such  instances  are  not  proofs,  for  it  is  possible  that 
there  was  some  other  source  of  infection  than  milk.  In  all 
similar  instances  of  human  beings  deriving  tuberculosis  from 
milk  there  is  always  a  little  lacking  to  a  complete  demonstra- 
tion. While  the  probabilities  have  always  been  that  milk  is 
the  source  of  trouble,  the  matter  is  not  accurately  demon- 
strated, because  of  the  impossibility  of  getting  demonstrations 
in  regard  to  so  obscure  a  subject.  There  has  been  one  recently 
reported  instance  which  is  somewhat  closer  to  a  demonstration. 
It  is  in  the  case  of  a  man  who  had  some  tattooing  performed 
on  his  arm  and  used  milk  for  the  purpose.  After  the  tattooing 
there  developed  on  the  arm  certain  tuberculous  swellings, 
which  were  plainly  traced  directly  to  the  operation  of  tattooing. 
It  was  found  that  the  animal  from  which  the  milk  had  been 
obtained  was  tuberculous,  and  the  conclusion  that  this  case  of 
skin  tuberculosis  came  from  the  milk  is  unquestionable. 

It  is  not  necessary  to  dwell  upon  this  side  of  the  question 
longer,  because  the  possibility  of  danger  from  the  consumption 
of  milk  is  too  thoroughly  recognized  to  require  extended  dis- 
cussion. It  is  the  universal  opinion  in  Europe  and  in  this 
country,  of  those  who  have  looked  into  the  matter,  that  there 
is  a  danger  to  mankind  in  the  use  of  tuberculous  milk.  The 
question,  however,  of  more  importance,  and  the  one  in  regard 
to  which  there  has  been  recently  a  change  in  public  opinion,  is 
as  to  the  extent  of  this  danger.     It  is  possible  that  man  obtains 
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tuberculosis  from  milk.  Is  this  a  common  event,  or  is  it  one 
of  extreme  rarity?  That  the  danger  is  greater  than  the  danger 
from  the  use  of  meat  is  clear  enough  from  the  fact  that  meat  is 
so  universally  cooked  and  milk,  at  least  in  some  countries,  so 
generally  consumed  without  cooking.  But  this  does  not  tell 
us  that  the  danger  is  very  great.  After  careful  study  of  the 
problem  for  many  years  there  appears  to  be  at  the  present  time, 
in  the  minds  of  the  scientists,  an  undoubted  tendency  to  re- 
gard the  danger  as  very  much  less  than  has  been  supposed. 
Indeed,  so  true  is  this  that  many  of  those  who  have  studied  the 
matter  carefully  are  inclined  to  think  the  danger  is  almost  noth- 
ing, and  while  it  is  not  to  be  neglected,  it  is  a  danger  which  is 
so  slight  that  it  does  not  deserve  anything  like  the  amount  of 
attention  that  has  been  given  to  it.  The  reasons  for  this  con- 
clusion, which  is,  of  course,  a  satisfactory  one,  both  for  the 
public  in  general  and  to  the  agricultural  community,  are  in 
general  as  follows:  First,  as  already  indicated,  the  milk  be- 
comes contaminated  only  in  the  case  of  advanced  tuberculosis, 
or  in  the  case  of  localized  udder  disease.  The  cases  of  ad- 
vanced tuberculosis  will  very  rarely  furnish  any  milk  for  the 
public  milk  supply,  these  animals  being  almost  universally  ex- 
cluded from  the  milk-producing  herd.  The  cases  of  udder 
tuberculosis  are  also  rare.  According  to  the  best  knowledge 
that  we  have,  probably  less  than  one  per  cent,  of  the  animals 
suffering  from  the  disease  have  tuberculosis  in  the  milk  gland. 
This,  of  course,  reduces  the  chance  of  milk  contamination  very 
greatly.  Furthermore,  milk,  as  it  reaches  the  consumer,  under 
ordinary  conditions,  is  mixed  milk.  That  derived  from  one 
animal  is  mixed  with  that  from  many  others,  so  that  if  there 
chances  to  be  one  or  two  animals  suffering  from  udder  tuber- 
culosis their  milk  is  almost  sure  to  be  mixed  with  a  large 
amount  of  milk  from  healthy  animals.  Thus  the  number  of 
bacilli  in  a  sample  of  milk  is  greatly  reduced. 

Such  facts,  then,  indicate  that  the  contamination  of  the 
milk  and  its  products  is  perhaps  not  very  common.  But  how 
common?  To  this  question  we  can  give  no<  answer.  It  has 
been  found  impractical  to  determine  by  microscopic  tests 
whether  milk  contains  the  tubercle  bacillus  or  not.  There  are 
methods  by  which  it  can  be  done,  but  they  are  at  present  un- 
satisfactory and  wholly  unreliable.  The  only  even  approxi- 
mately satisfactory  method  of  determining  whether  a  given 
sample  of  milk  is  infected  with  the  germs  is  by  inoculating  it 
into  the  abdomen  of  guinea  pigs.     If  the  milk  does  contain  the 
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bacilli,  even  in  small  numbers,  such  inoculation  is  sure  to  be 
followed  by  the  disease.  This  method,  of  course,  is  slow.  It 
requires  several  weeks  to  obtain  results,  and  it  is  therefore  of 
no  use  as  a  practical  method  of  testing  milk.  It  is, 
however,  a  method  capable  of  giving  valuable  scientific 
results  as  to  the  general  infectiousness  of  milk.  It  is  such  ex- 
periments with  guinea  pigs  which  have  led  to  the  conclusion 
that  milk  from  only  such  cows  as  are  suffering  from  udder 
tuberculosis  is  dangerous.  Similar  experiments  have  been 
made  to  test  the  infectiousness  of  mixed  market  milk  of  cities, 
with  the  result  of  showing  that  market  milk  is  frequently, 
though  by  no  means  universally,  infected  with  the  tubercu- 
losis germs. 

Such  experiments  with  guinea  pigs  are,  however,  open  to 
very  serious  criticism,  and  various  considerations  lead  us  to 
doubt  as  to  their  value  in  indicating  a  danger  to  man  in  con- 
suming such  milk.  In  the  first  place,  it  is  very  certain  that 
the  guinea  pig  is  far  more  sensitive  to  tuberculosis  than  man. 
Indeed,  the  guinea  pig  appears  to  be  more  sensitive  than  any 
other  animal  yet  discovered,  and  the  fact  that  a  guinea  pig 
would  succumb  to  tuberculosis  if  inoculated  with  milk,  while 
it  indicates  that  tuberculosis  bacilli  are  in  the  milk,  does  not 
at  all  indicate  that  such  milk  would  be  dangerous  to  man. 
Secondly,  most  of  these  experiments  upon  guinea  pigs  have 
been  performed  by  inoculating  the  milk  or  butter  into  the  ab- 
domen of  the  animal,  and  this  is  very  properly  pointed  out  as 
a  very  different  thing  from  using  the  milk  as  food.  The  fact 
that  sensitive  guinea  pigs  will  frequently  succumb  to  tuber- 
culosis if  milk  or  butter  is  inoculated  into  their  abdomen,  while 
it  does  indicate  that  tubercle  bacilli  are  frequently  present  in 
these  dairy  products,  is  far  from  indicating  that  such  dairy 
products  are  likely  to  be  of  any  danger  to  mankind  when  used 
as  food.  Some  of  the  experiments  with  animals,  indeed,  have 
been  performed  by  using  the  milk  or  butter  as  food,  and  these, 
of  course,  are  more  in  accordance  with  the  conditions  in  man- 
kind. Under  these  circumstances  a  considerably  smaller  pro- 
portion of  the  animals  suffer  from  the  disease,  a  fact  which  in- 
dicates, of  course,  that  there  is  less  danger  when  the  tubercu- 
lous milk  is  used  as  food  than  when  inoculated  into  the  ab- 
domen. 

A  third  series  of  facts  has  been  recently  discovered,  which 
throws  even  greater  doubt  upon  the  whole  series  of  experi- 
ments.    It  has  been  found  that  there  is  present  in  the  milk  a 
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species  of  bacillus  which  has  considerable  resemblance  to  the 
tubercle  bacillus,  but  which  is  not  the  tubercle  bacillus.  When 
studied  microscopically,  this  bacterium  cannot  be  distinguished 
from  the  true  tubercle  bacillus,  and  if  found  in  milk  would  un- 
doubtedly be  confused  with  it.  Moreover,  when  inoculated 
into  guinea  pigs  it  produces  a  disease,  and  frequently  death, 
with  symptoms  very  similar  to  those  of  true  tuberculosis.  An 
examination  of  the  body  after  the  animal  has  died  shows  the 
presence  of  abnormal  growths  very  similar  to  those  produced 
in  tuberculosis  itself.  Now,  these  bacilli  are  certainly  quite 
common  in  milk  and  butter,  and  if  butter  or  milk  containing 
them  is  inoculated  into  guinea  pigs  the  animals  will  die  and 
show  some  symptoms  of  tuberculosis.  The  experiment 
would  be  undoubtedly  set  down  as  indicating  the  presence  of 
the  tubercle  bacilli  in  the  milk.  But  this  bacillus  is  not  harm- 
full  to  other  animals,  and  probably  not  to  man.  It  is  cer- 
tainly not  the  cause  of  tuberculosis.  Now,  the  studies  of  recent 
months  have  shown  that  many  of  the  fatal  results  in  the  guinea 
pig  experiments  have  been  caused  by  these  false  tubercle 
bacilli,  and  not  by  the  true  bacillus  tuberculosis.  By  further  ex- 
perimentation it  is  possible  to  distinguish  between  these  two 
types  of  organisms.  They  grow  differently  and  have  differ- 
ent pathogenic  powers.  %Now,  recognizing  the  common  pres- 
ence of  this  false  bacillus  in  milk  and  butter,  it  is  plain  that  the 
previous  experiments  of  inoculating  guinea  pigs  are  open  to 
quite  serious  question.  Some  observers  have  gone  so  far  as 
to  claim  that  nearly  all  of  the  fatal  results  obtained  from  in- 
oculating butter  into  guinea  pigs  have  been  due  to  this  false 
bacillus,  and  not  to  the  true  bacillus.  Even  those  who  have 
been  foremost  in  the  inoculation  experiments,  and  in  claiming 
the  seriousness  of  the  problem,  have  acknowledged  that  many 
of  the  positive  results  have  been  due  to  this  false  bacillus,  al- 
though they  still  claim  that  the  true  tubercle  bacillus  produces 
a  certain  proportion  of  the  positive  results  in  their  experiments. 
This  claim  cannot  be  doubted. 

From  all  these  facts  it  is  clear  that  the  method  of  testing  the 
infectiousness  of  milk  by  the  use  of  guinea  pigs  is  open  to 
serious  question.  This  is  entirely  too  sensitive  a  method  of 
testing,  for  the  guinea  pig  will  succumb  to  a  disease,  either 
tuberculosis  or  one  of  a  similar  nature,  from  the  inoculation  of 
products  which  would  be  entirely  harmless  to  man,  and  in  some 
cases  from  products  which  contain  absolutely  no  true  tubercle 
bacilli  at  all.  While,  therefore,  the  inoculation  experiments 
s.—  4 
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that  have  been  going  on  for  several  years  now  have  indicated 
that  butter  in  quite  a  large  percentage  of  the  specimens,  thirty 
to  forty  per  cent.,  contains  active  bacilli  fatal  to  guinea  pigs, 
and  that  market  milk  in  considerable  proportion  also  contains 
them,  we  must  admit  that  the  conclusions  thus  drawn  have 
little  or  no  relation  to  the  problem  of  human  health,  and  that 
they  do  not  indicate  of  necessity  a  danger  from  the  milk  at  all 
proportional  to  the  seeming  results.  The  general  consensus 
of  opinion  at  the  present  time  appears  to  be  that  the  danger 
from  the  use  of  milk,  as  indicated  by  inoculation  experiments, 
has  been  certainly  very  much  overdrawn. 

To  these  facts  must  be  added  the  evidence  given  elsewhere 
pointing  to  the  existence  of  varieties  of  the  tubercle  bacillus. 
If  the  human  bacillus  is  only  slightly  pathogenic  for  cattle,  it  is 
at  least  likely  that  the  bovine  variety  may  not  be  very  danger- 
ous to  man,  although  this  remains  to  be  proved. 

The  same  facts  arise  when  we  come  to  study  the  conditions 
of  tuberculosis  in  mankind  from  a  statistical  standpoint.  It 
must  be  remembered  that  the  use  of  dairy  products  has  been 
quite  rapidly  increasing  in  the  last  fifty  years.  This  is  particu- 
larly true  of  England  and  the  United  States,  and  it  is  true  also 
to  a  certain  extent  of  other  countries.  We  have  seen  above, 
also,  that  there  are  very  good  reasons  for  believing  that  the 
amount  of  tuberculosis  among  our  cattle  is  increasing,  and  in- 
creasing somewhat  rapidly.  If,  now,  it  were  a  fact  that  man- 
kind obtained  this  disease  to  any  appreciable  extent  from  milk, 
we  should  expect  to  find  the  amount  of  tuberculosis  in  mankind 
increasing,  and  especially  in  those  countries  where  there  is  the 
largest  increase  in  the  use  of  dairy  products.  Furthermore,  it 
is  a  fact  that  in  most  European  countries  milk  is  not  drunk 
raw  to  any  very  appreciable  extent.  Nearly  all  of  continental 
Europe  has,  in  the  last  few  years,  acquired  the  habit  of  steril- 
izing the  milk  before  using  it.  In  some  countries  this  is  almost 
universal.  In  Switzerland  the  children  are  taught  the  danger 
of  drinking  milk  without  sterilizing,  and  at  the  present  time  the 
amount  of  milk  drunk  without  some  kind  of  preliminary  heat- 
ing is  comparatively  small  in  continental  countries.  On  the 
other  hand,  in  England  and  in  the  United  States  the  habit  of 
sterilizing  milk  has  not  obtained  much  foothold.  While  milk 
is  sterilized  frequently  for  use  among  infants  and  invalids, 
there  is  no  such  general  custom  as  in  Europe  in  this  direction, 
and  in  these  countries  we  may  say  that  the  great  bulk  of  the 
milk  is  drunk  without  sterilization.     Now  if  milk  were  a  con- 
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siderable  source  of  tuberculosis,  it  would  be  inevitable  that  we 
should  find  a  difference  in  the  statistical  results  from  countries 
where  milk  is  used  raw,  and  those  from  countries  where  it  is 
sterilized. 

Now,  what  are  the  facts  as  shown  by  statistics?  In  the  first 
place,  during  the  last  forty  or  fifty  years  there  has  nowhere 
been  an  increase  in  tuberculosis  among  men,  but  a  very  decided 
decrease.  In  Great  Britain  the  decrease  in  forty-five  years  has 
been  thirty-nine  per  cent.  In  America,  in  the  United  States, 
there  has  been  a  decrease  of  about  the  same  amount.  In  the 
continental  countries,  so  far  as  statistics  are  comparable,  the  re- 
sults are  the  same.  Everywhere  among  European  countries 
the  last  half  century  has  seen  a  very  marked  decrease  in  the 
amount  of  tuberculosis.  Now,  this  decrease  in  tubercu- 
losis includes  the  disease  at  all  ages,  among  adults  and 
among  children.  It  includes  a  decrease  in  all  kinds  of  tuber- 
culosis, the  tuberculosis  in  the  lungs  as  well  as  in  the  organs 
of  the  abdomen.  It  is  true  that  the  decrease  among  children 
has  not  been  so  great  as  it  has  been  among  adults,  and  it  is 
claimed  by  some  that  tuberculosis  of  the  abdominal  viscera 
among  children  has  not  decreased.  Moreover,  the  decrease 
in  tuberculosis  is  as  great,  or  perhaps  greater,  in  England  and 
the  United  States  where  milk  is  consumed  without  sterilization 
as  it  is  in  continental  Europe  where  the  milk  is  practically  al- 
ways sterilized.  And,  lastly,  there  is  apparently  no  greater 
decrease  on  the  Continent  in  the  last  few  years,  since  the  intro- 
duction of  sterilization  of  milk,  than  in  other  countries  where 
sterilization  has  not  been  so  widely  adopted.  The  decrease 
in  tuberculosis  has  been  a  constant  one,  but  has  been  es- 
pecially rapid  since  the  discovery  of  the  tubercle  bacillus. 
This  decrease  is  attributable  to  greater  knowledge  of  the  dis- 
ease and  to  better  sanitary  conditions.  It  is  found,  further, 
that  the  amount  of  tuberculosis  is  the  greatest  among  poor 
children,  and  this  is  simply  connected  with  the  poorer  nutri- 
tion. The  country  of  Japan  apparently  has  a  larger  amount 
of  tuberculosis  than  almost  any  other  country,  it  being  stated 
that  nearly  one-third  of  the  deaths  occur  from  this  disease. 
But  the  tuberculosis  in  Japan  is  certainly  not  traceable  to  milk, 
because  until  within  very  recent  years  the  Japanese  have  not 
used  milk  as  food.  Within  the  last  ten  years  the  use  of  milk 
has  become  somewhat  common  in  Japan;  previously  its  use  has 
been  almost  unknown.  Nevertheless,  the  amount  of  tuber- 
culosis has  been  and  still  continues  at  this  very  high  per  cent. 


40  STORRS    AGRICULTURAL    EXPERIMENT,    STATION. 

Taking  all  of  these  facts  together  it  is  certainly  plain  that 
dairy  products  cannot  be  regarded  as  a  very  prolific  source  of 
tuberculosis,  and  that  this  danger  is  far  overshadowed  by  other 
sources  and  is  practically  confined  to  children.  While  at  the 
present  time  there  is  a  considerable  variation  in  the  opinion  of 
different  bacteriologists  upon  the  question,  there  is  a  very 
manifest  tendency  toward  a  minimization  of  the  danger.  The 
general  opinion  would  be  somewhat  as  follows.  Milk  from 
tuberculous  animals  may  be  infected  with  the  bacilli,  if  the 
animal  has  udder  tuberculosis  or  generalized  tuberculosis. 
Such  milk  may  be  dangerous  to  mankind.  The  danger,  how- 
ever, is  confined  practically  to  young  children,  adults,  except 
in  rare  instances,  not  being  amenable  to  tuberculosis  from  this 
source.  The  fact,  however,  that  the  milk  of  most  tuberculous 
animals  contains  no  bacilli,  that  the  milk  is  commonly  mixed 
with  other  healthful  milk  before  it  is  drunk,  that  it  is  taken  into 
the  stomach  and  acted  upon  by  the  digestive  juices,  and  that 
man,  especially  if  in  health,  has  a  considerable  personal  re- 
sistance against  an  attack  of  the  disease,  reduces  the  danger 
from  this  source  very  greatly.  Furthermore,  when  we  consider 
the  very  decided  reduction  in  the  amount  of  tuberculosis  in 
the  last  half  century,  running  parallel  with  the  increase  in  milk 
consumption,  and  the  increase  in  tuberculosis  among  our 
cattle,  we  are  driven  unquestionably  to  the  conclusion  that  if 
milk  is  a  source  of  danger  it  is  one  of  the  small  sources  of 
danger,  that  the  vast  majority  of  cases  of  tuberculosis  in  man 
come  from  other  sources  than  milk.  We  must  regard  the 
danger  as  existing  especially  for  children,  but  its  extent  does 
not  appear  to  be  very  great. 

II.     MEASURES  FOR  COMBATING  TUBERCULOSIS. 

We  now  come  to  the  question,  very  important  for  our 
agriculturists,  as  to  what  kind  of  a  battle  can  be  waged  against 
this  disease.  It  is  a  distinctly  agricultural  problem,  only  in- 
directly concerning  the  public.  At  the  outset  we  may  ask 
whether  there  is  a  probability  that  the  disease  can  be  eradicated 
from  our  herds.  It  is  well  known  that  pleuro-pneumonia  has 
been  practically  exterminated  from  cattle.  It  has  been  claimed 
that  we  may  have  equal  success  in  eradicating  tuberculosis, 
and  in  time  obtain  a  set  of  cattle  entirely  free  from  the  disease. 
There  are,  however,  few  people,  probably  no  scientists,  who 
have  such  a  hope  at  the  present  time.     The  problem  is  a  very 
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different  one  from  that  presented  by  pleuro-pneumonia.  The 
disease  is  so  widespread  that  is  is  manifestly  impossible  to  ex- 
pect the  slaughter  of  every  animal  suffering  from  the  disease 
in  an  incipient  form.  It  would  mean  bankruptcy  to  agricul- 
ture. Moreover,  if  it  is  true,  as  most  bacteriologists  believe, 
that  the  disease  can  be  communicated  from  man  to  the  animal, 
it  is  very  certain  that  there  will  be  a  continued  source  of  new 
cases  until  the  disease  is  also  eradicated  from  mankind.  Con- 
sidering these  difficulties,  it  is  plain  that  we  cannot  hope  to 
deal  with  the  subject  as  we  have  dealt  with  pleuro-pneumonia. 
What  may  be  hoped,  however,  is  that  the  disease  may  be  re- 
duced in  amount  and  kept  down  to  manageable  limits. 

In  the  first  place,  it  is  evident  that  the  problem  is  for  our 
agriculturists  a  very  serious  one,  a  more  serious  one,  indeed, 
than  our  American  farmers  are  inclined  to  believe.  It  is 
certainly  unwise  for  our  agricultural  communities  to  attempt 
to  shut  their  eyes  to  the  facts  as  they  exist.  It  is  equally 
unwise  to  overdraw  the  facts  and  produce  undue  alarm, 
either  on  the  part  of  the  farmers  or  on  the  part  of  the  general 
public.  The  facts  as  they  exist,  however,  indicate  that  the 
problem  is  a  grave  one,  and  that  it  concerns  the  agricul- 
turist himself  more  than  it  does  the  general  public.  It  is 
true  that  the  general  consumer  is  interested  in  not  having 
tuberculosis  brought  to  him  in  his  meat  or  milk  or  butter.  But, 
as  we  have  seen,  this  source  of  the  disease  in  man  is  plainly 
a  very  small  one  as  compared  to  other  sources.  The  public 
is  more  interested  in  the  elimination  of  the  other  sources 
of  the  disease  rather  than  this  one  from  the  cow.  To  the 
agriculturist  himself,  however,  the  problem  is  a  different  one, 
and  one  really  much  more  serious.  The  study  of  recent 
years  has  taught  that  for  the  health  of  the  public  the  problem 
of  bovine  tuberculosis  is  less  serious  than  was  believed  a  few 
years  ago,  but  for  the  agriculturist  himself  it  is  more  serious 
than  was  formerly  recognized. 

In  the  first  place,  the  direct  loss  that  results  to  the  farmer 
is  something  quite  surprising.  We  have  in  our  country  little 
statistical  evidence  in  this  line,  but  it  has  been  collected  some- 
what accurately  in  Germany,  and  it  was  found,  for  example, 
that  in  Germany  in  the  year  1895  there  was  a  direct  loss  of 
one  and  one-half  million  dollars  to  the  German  farmers  from 
the  condemnation  as  tuberculous  of  the  carcasses  of  slaugh- 
tered cattle.  When  we  remember  that  much  of  the  flesh  of 
tuberculous  animals  in  Germany  is  not  condemned  by  the  in- 
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spector  and,  therefore,  not  comprised  in  their  figures,  this  loss 
of  one  and  one-half  millions  will  give  us  some  idea  of  the  ex- 
tent of  the  disease  and  its  seriousness.  Furthermore,  this  loss 
is  increasing  each  year,  and  here  we  have  statistics  that  are 
strictly  reliable,  because  whatever  may  be  said  of  the  efficiency 
of  the  veterinarian  inspector  in  detecting  the  disease,  it  is  cer- 
tainly a  fact  that  more  animals  are  being  condemned  in  the 
public  slaughter-houses  each  year  and  the  consequent  loss  is 
becoming  each  year  greater.  In  other  countries  the  statistics 
are  not  so  easily  obtainable,  but  there  is  no  question  that  in- 
other  European  countries  the  amount  of  loss  is  rapidly  in- 
creasing until  it  is  assuming  somewhat  startling  proportions. 
This  cannot  be  otherwise,  when  some  countries  like  Den- 
mark have  apparently  fifty  per  cent,  of  the  animals  suffer- 
ing from  the  disease  in  some  form. 

Of  course  the  losses  in  indirect  ways  are  also  very  great, 
but  they  cannot  be  estimated  in  figures.  The  loss  of  milk  of 
the  animals,  the  diminution  in  the  fertility  of  tuberculous  cows, 
the  necessity  of  removing  from  the  dairy  herd  many  a  valuable 
animal  which  shows  the  presence  of  this  disease,  add  to  the 
loss  from  direct  slaughter  no  small  amount.  Loss  is  entailed 
too,  by  the  increased  suspicion  of  dairy  products.  Moreover, 
inasmuch  as  the  disease  is  apparently  on  the  increase,  it  is  be- 
coming more  and  more  difficult  to  obtain  healthy  animals  for 
breeding  purposes.  It  has  been  pointed  out  in  agricultural 
meetings  in  Germany  that  it  is  becoming  very  difficult  to  get 
animals  free  from  tuberculosis  to  serve  as  breeders  for  the 
dairy  herd.  Veterinarians  are  pointing  out  that  this  difficulty 
is  becoming  greater  and  greater  each  year,  and  that  apparently, 
unless  the  tendency  is  counteracted  in  some  way,  it  will  only 
be  a  few  years  when  it  will  be  an  impossibility  for  a  farmer  to 
obtain,  for  breeding  purposes,  any  animals  that  are  not  infected 
with  this  taint.  In  this  country  the  trouble  has  not  by  any 
means  reached  such  a  stage,  and  yet  apparently  the  loss  is  in- 
creasing here  also,  and  unless  some  means  are  taken  to  counter- 
act it  we  may  expect  that  our  farmers  will  suffer  as  have  the 
farmers  in  Europe. 

These  facts  are  staring  the  agriculturists  of  Europe  in  the 
face,  and  their  gravity  is  becoming  more  and  more  recognized. 
The  agricultural  boards  in  general  appreciate  the  great  gravity 
of  the  situation.  They  are  stating  over  and  over  that  some- 
thing must  be  done;  that  unless  in  some  way  it  is  possible  to 
counteract  this  increase  in  the  disease  the  destruction  of  dairy 
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industry  appears  to  be  almost  a  matter  of  certainty.  Although 
here  the  problem  is  not  so  serious,  it  is  wise  for  our  farmers  to 
take  into  consideration  the  condition  of  the  problem  in  Europe, 
and  to  remember  that  we  are  somewhat  slowly,  and  yet  surely, 
going  in  the  same  direction;  we  should,  if  possible,  use  our 
wisdom,  combined  with  that  of  Europe,  to  stem  this  tide  of  the 
disease  before  it  reaches  with  us  a  magnitude  such  as  it  at 
present  has  in  certain  European  countries.  The  gravity  of  the 
problem  is  then  an  agricultural  one,  and  it  is  a  subject  which 
the  agricultural  community  is  interested  in  handling.  This 
point  cannot  be  too  thoroughly  emphasized.  While  the 
public  at  large  is  certainly  interested  in  keeping  tuberculosis 
among  cattle  from  distributing  the  disease  among  men,  the 
problem  as  affecting  the  public  at  large  is  very  slight  as  com- 
pared with  the  problem  as  affecting  the  agriculturist.  If  tuber- 
culosis legislation  is  to  be  designed  and  adopted,  its  primary 
object  is  for  the  benefit  of  the  farmer  and  not  for  the  benefit  of 
the  public  at  large.  Incidentally  the  public  at  large  benefits, 
and  of  course  must  pay  its  share  of  the  expense,  but  the  pri- 
mary object  of  tuberculosis  legislation  is  to  protect  the 
farmer's  herd  and  to  protect  him  in  the  development  and  the 
maintaining  of  the  dairy  industry. 

Are  there  any  means  now  at  our  command  for  settling  this 
gigantic  problem?  At  the  outset  we  may  state  that  up  to  the 
present  time  there  is  no  absolutely  satisfactory  means  which 
has  anywhere  been  put  into  practice.  Legislation  of  some  sort 
has  been  adopted  in  all  European  countries.  The  legislation 
is  quite  varied,  however,  and  has  varying  success.  In  general, 
each  country  endeavors  to  protect  itself  against  others,  and 
with  considerable  degree  of  success.  There  are  in  most 
countries  laws  which  prevent  the  importation  of  animals  from 
abroad,  except  under  such  strict  inspection  as  to  prohibit  the 
introduction  of  tuberculous  animals.  This  same  thing  has 
been  adopted  in  the  United  States  to  protect  one  State  from 
importation  from  another  State.  But,  while  this  method  of 
protecting  a  country  against  others  is  moderately  successful 
no  country  has  as  yet  found  any  very  satisfactory  method  of 
protecting  itself  against  the  disease  within  its  own  borders. 
We  are,  however,  slowly  learning  methods  of  attack,  and,  as  the 
years  are  passing,  our  ability  to  handle  the  disease  is  increasing. 
In  the  consideration  of  this  question  we  must  notice  two  points. 
First,  the  method  of  detecting  the  disease,  and,  second,  the 
method  of  dealing  with  the  herd  after  the  disease  has  been 
detected. 
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DETECTION   OF  TUBERCULOSIS   BY   CLINICAL   SYMPTOMS.  . 

It  is,  of  course,  manifest  that  there  is  no  possibility  of  deal- 
ing with  tuberculosis  until  we  have  some  satisfactory  means  of 
determining  the  presence  of  the  disease.  There  are  two 
methods  which  have  been  used  for  indicating  its  presence. 
The  first  is  by  means  of  clinical  symptoms,  and  this,  for  pur- 
poses of  controlling  the  disease,  is  almost  useless.  A  skilled 
veterinarian  is  able,  by  means  of  clinical  symptoms,  to  distin- 
guish many  cases  of  tuberculosis.  Most  advanced  cases  of  the 
disease  he  will  discover,  but  all  of  the  incipient  cases  will 
escape  his  observation  entirely,  and  many  of  the  cases  that  are 
really  very  far  developed  show  no  external  signs  which  the 
veterinarian  can  detect.  As  a  result,  the  method  of  detecting 
the  disease  by  means  of  clinical  symptoms  is  absolutely  un- 
satisfactory, and  if  we  had  no  other  means  than  this  it  would 
certainly  be  hardly  possible  to  cope  with  the  disease  at  all. 
In  spite  of  the  most  rigid  inspection  of  this  sort  the  disease  may 
run  through  a  herd,  many  animals  will  have  the  disease  and 
distribute  it  from  one  to  another,  and  yet  the  veterinarian  be 
unable  to  detect  it  early  enough  to  prevent  the  disease  from 
being  distributed  from  animal  to  animal.  We  must  admit, 
with  all  veterinarians,  all  scientists,  and  all  bacteriologists, 
that  the  clinical  detection  of  the  disease  is  so  unsatisfactory  as 
to  be  practically  useless  in  giving  us  adequate  means  for 
battling  with  this  widespread  disease. 


DETECTION  OF  TUBERCULOSIS  BY  USE  OF   TUBERCULIN. 

The  second  method  of  detecting  the  disease  is  the  use  of 
tuberculin;  and  here  we  come  to  a  problem  over  which  there 
has  been  the  greatest  amount  of  contention.  The  opposition 
has  arisen  from  many  sources  and  for  many  causes.  It  is  well 
for  us,  however,  to  consider  the  facts  clearly  and  to  notice  the 
condition  of  things  in  regard  to>  the  use  of  this  much-abused 
test. 

Accuracy  of  Tuberculin  Test.  —  The  first  question  is  in  re- 
gard to  the  accuracy  of  the  test.  Over  this,  as  over  every  other 
point,  there  has  been  much  dispute,  but  at  the  present  time 
there  is  an  absolutely  universal  consensus  of  opinion.  Tuber- 
culin, as  a  means  of  detecting  this  disease,  is  very  accurate. 
By  this  statement  it  is  not  meant  that  it  never  makes  a  mistake. 
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In  some  instances  of  advanced  tuberculosis  the  tuberculin  fails 
to  give  any  reaction.  These  cases  are  rare,  however,  and  are 
of  comparatively  little  importance,  because  when  they  do  occur 
the  clinical  symptoms  are  so  well  developed  that  the  animal 
will  be  condemned  independent  of  tuberculin.  If,  therefore, 
we  are  simply  thinking  of  the  matter  of  the  detection  of  the 
disease,  the  failure  to  detect  advanced  cases  is  of  little  signifi- 
cance. Occasionally  it  may  perhaps  fail  to  detect  a  case  not  so 
far  advanced.  At  the  other  extreme  it  has  been  claimed  that 
there  are  some  animals  which  react  to  tuberculin  but  are  not 
suffering  from  the  disease  at  all.  This  is  apparently  a  mistake, 
although,  of  course,  it  is  an  extremely  difficult  thing  to  disprove. 
There  are  quite  a  number  of  cases  of  reacting  animals  in  which 
the  disease  has  not  been  detected  after  the  slaughter  of  an  ani- 
mal, but  anyone  who  knows  the  difficulty  of  making  a  thor- 
ough examination  of  a  dead  carcass  will  see  at  once  that  such 
evidence  is  at  least  unsatisfactory.  If  the  case  is  an  incipient 
one,  the  question  of  discovering  it  by  post  mortem  examina- 
tion is  almost  directly  dependent  upon  how  careful  a  search  is 
made  by  the  veterinarian.  Sometimes  he  will  examine  an 
animal  for  two  or  three  hours  without  success,  but  finally, 
after  a  search  of  several  hours,  will  discover  somewhere  a 
small  lymphatic  gland  which  has  evidently  become  tubercu- 
lous. Now,  such  an  animal  is  certainly  infected  with  the  dis- 
ease, and,  bearing  in  mind  that  we  are  only  here  considering 
the  matter  of  the  accuracy  of  the  test  and. not  its  value  in  other 
respects,  it  is  very  clear  that  the  fact  that  we  do  have  such  cases 
of  seeming  mistakes  is  a  simple  testimony  of  its  accuracy.  It 
is  the  general  belief  among  those  who  have  used  tuberculin 
most  that  if  the  test  is  made  in  a  proper  way  animals  do  not 
give  the  reaction  unless  they  have  the  disease  at  least  in  an  in- 
cipient form.  If  the  test  does  give  a  reaction  in  animals  that 
have  seemed  to  have  no  signs  of  the  disease,  this  is  because  the 
disease  is  so  incipient  that  it  escapes  the  attention  of  the  in- 
spector. If  there  are  cases  where  a  healthy  animal  reacts, 
such  cases  are  at  all  events  extremely  rare,  and  probably  due 
to  improper  use  of  the  tuberculin.  But  to  be  of  value  the  test 
should  be  used  only  by  persons  skilled  in  its  use.  For  various 
reasons  there  is  a  growing  belief  that  it  should  be  used  only 
under  the  direction  of  veterinarians  or  officials.  In  detecting 
the  presence  of  tuberculosis  in  our  animals,  then,  tuberculin 
is  very  accurate;  too  accurate,  indeed,  to  be  a  guide  for  the  in- 
discriminate slaughter  of  reacting  animals. 
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Injurious  Effects  of  Tuberculin.  —  It  has  been,  from  the 
first,  thought  by  some  that  the  use  of  tuberculin  produces  a 
direct  injury  upon  the  inoculated  animals.  This,  however,  is 
undoubtedly  a  mistake,  and  there  is  no  longer  any  belief  any- 
where on  the  part  of  scientists  that  the  injury  thus  produced  is 
worthy  of  note.  In  the  first  place,  the  idea  that  it  may  pro- 
duce the  disease  in  a  perfectly  healthy  animal  by  the  inoculation 
is  absolutely  fallacious.  The  tuberculin  does  not  contain  the 
tubercle  bacillus,  and  it  is  absolutely  certain  that  it  is  impos- 
sible to  produce  a  case  of  tuberculosis  in  an  animal  unless  the 
tubercle  bacilli  are  present.  The  use  of  tuberculin,  therefore, 
certainly  can  never  produce  the  disease  in  the  inoculated 
animal. 

It  has  been  more  widely  believed,  however,  that  the  inocu- 
lation of  an  animal  with  this  material  has  a  tendency  to  stimu- 
late an  incipient  case  of  tuberculosis.  It  has  been  thought 
that  an  animal  with  a  very  slight  case  of  the  disease  may,  after 
inoculation,  show  a  very  rapid  extension  of  this  disease  and 
be  speedily  brought  to  a  condition  where  it  is  beyond  any  use. 
The  reasons  given  for  this  have  been  the  apparent  activity  of 
the  tuberculous  infection  in  animals  that  have  been  slaughtered 
shortly  after  inoculation.  This  has  been  claimed,  not  only  by 
agriculturists  who  have  not  understood  the  subject  well,  but 
also  by  veterinarians  and  bacteriologists.  But  here,  too,  we 
must  recognize  that  the  claim  has  been  disproved,  and  that 
there  is  now  a  practical  unanimity  of  opinion  on  the  part  of  all 
who  are  best  calculated  to  judge,  that  such  an  injurious  effect 
does  not  occur.  Even  those  who  have  been  most  pronounced 
in  the  claim  that  there  is  injury  thus  resulting  from  tuberculin 
have  little  by  little  modified  their  claim,  until  at  the  present 
time  they  say  either  that  the  injury  which  they  formerly 
claimed  does  not  occur,  or  that  the  stimulus  of  the  disease  is 
so  slight  that  it  should  be  absolutely  neglected,  in  view  of 
the  great  value  which  may  arise  from  the  use  of  tuberculin. 
Apart  from  two  or  three  who  hold  this  very  moderate  opinion, 
all  bacteriologists  and  veterinarians  unite  in  agreeing  that 
there  is  no  evidence  for  believing  that  any  injury  results.  In 
Denmark,  especially,  many  hundreds  of  thousands  of  animals 
have  been  inoculated,  and  the  veterinarians  say  there  is  abso- 
lutely no  reason  in  all  their  experience  for  believing  that  the 
tuberculin  inoculation  is  followed  by  any  injurious  results. 

Abuse  of  Tuberculin.  —  It  is  certain  that  the  use  of  tuber- 
culin is  subject  to  abuse.     The  abuse,  however,  arises  rather 
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from  its  use  in  the  hands  of  ignorant  or  unscrupulous  individ- 
uals than  in  its  use  in  the  hands  of  officials.  It  has  been  shown 
that  an  animal  once  inoculated  and  showing  the  characteristic 
reaction  of  the  disease  is  then,  to  a  certain  extent,  protected 
from  a  second  inoculation.  If  this  animal  be  now  re-inoculated 
it  will  frequently,  though  not  always,  fail  to  show  a  second 
reaction  until  after  a  number  of  weeks  or  a  number  of  months 
have  passed.  This  fact  has  led  in  some  countries  to  a  fraudu- 
lent use  of  the  tuberculin,  as  follows :  An  owner  of  a  large 
herd  will  have  all  his  animals  privately  inoculated  with  tuber- 
culin. He  will  then  select  all  the  animals  that  do  not  react 
to  keep,  while  all  the  reacting  animals  will  be  at  once  rushed 
to  the  border  of  the  country  for  exportation.  When  they  are 
to  be  imported  into  another  country,  according  to  the  laws  in 
most  European  states,  they  must  be  inoculated  and  only  the 
non-reacting  animals  imported.  But  most  of  these  animals 
having  recently  been  inoculated  are  protected  from  the  second 
inoculation,  and  the  official  test  at  the  boundary  fails  to  show 
the  presence  of  the  disease.  They  are,  therefore,  accepted  as 
free  from  tuberculosis,  and  thus  by  this  fraudulent  means 
tuberculous  animals  are  to  a  certain  extent  freely  sold.  Of 
course  the  remedy  for  this  is  not  difficult  to  find.  In  Belgium 
there  is  a  law  forbidding  the  use  of  tuberculin  by  the  private 
individual,  and  making  it  only  possible  to  use  it  under  official 
inspection.  After  such  official  inoculation  the  animals  that 
react  are  marked  by  a  notch  in  the  ear,  and  from  that  time  on 
anyone  who  sees  them  knows  perfectly  well  that  the  animal 
has  had  tuberculosis,  whatever  be  the  result  of  the  tuberculin 
test  at  the  moment.  It  is  not  possible  to  emphasize  too  greatly 
the  importance  of  this  marking  of  animals.  Every  ani- 
mal that  has  once  reacted  should  be  marked  in  such  a  way  that 
the  mark  cannot  be  obliterated.  Apparently,  then,  the  only 
proper  use  of  tuberculin  must  be  in  the  hands  of  officers  who 
understand  its  use  and  who  will  honestly  use  the  test  and  prop- 
erly mark  all  reacting  animals.  In  this  way  only  can  the  pur- 
chaser of  cattle  be  properly  protected. 

INCREASE  IN  USE  OF  TUBERCULIN. 

The  use  of  tuberculin  is  certainly  extending  more  and  more 
widely  every  year  in  all  European  countries.  There  has  been 
there  the  same  objections  to  its  use  that  there  has  among  our 
own  farmers.     These  objections  have  been  partly  well  founded 
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and  partly  due  to  prejudice.  In  the  first  place,  many  of  the 
farmers  refuse  the  use  of  tuberculin,  for  the  simple  reason  that 
they  are  afraid  to  know  to  what  extent  tuberculosis  may  be 
present  in  their  herds.  They  fear  that  if  it  is  known  that  they 
have  a  number  of  cattle  in  their  herd  that  are  infected  with  the 
disease  it  will  be  difficult  for  them  to  sell  their  milk,  difficult 
for  them  to  dispose  of  their  cattle,  and  they  will  suffer  finan- 
cially from  the  test.  They  prefer  to  remain  in  ignorance  and 
to  use  their  animals  freely  as  if  all  were  healthy.  This  has 
undoubtedly  been  the  basis  of  a  large  part  of  the  objection  to 
the  use  of  tuberculin.  Moreover,  in  some  countries,  and  es- 
pecially is  this  true  in  our  own,  the  customs  and  laws  have 
been  such  as  to  demand  the  immediate  slaughter  of  all  animals 
which  react  to  the  tuberculin  test.  The  objection  to  this  is  too 
well  known  to  need  emphasis.  The  farmer's  good  sense  has  told 
him  that  it  is  needless  and  that  it  means  an  unnecessary  waste. 
When,  as  the  result  of  a  tuberculin  test,  there  are  slaughtered 
a  number  of  animals,  several  of  which  show  only  such  a  slight 
trace  of  tuberculosis  as  would  be  indicated  by  a  single  small 
tuberculous  nodule,  the  farmer  very  rightly  feels  that  he  has 
been  subject  to  trouble  and  to  financial  loss  which  was  not 
demanded  by  the  condition  of  things.  He  has  rightly  claimed 
that  such  animals  need  not  be  slaughtered.  They  are  not 
sources  of  danger  to  the  public,  and  perhaps  not  sources  of 
danger  to  his  herd.  The  farmer  then  blames  the  tuberculin 
test,  when  the  blame  should  have  been  upon  the  law  demand- 
ing the  indiscriminate  slaughter  of  reacting  animals.  The 
tuberculin  test  picks  out  too  incipient  cases  to  justify  the 
slaughter  of  all  animals  thus  reacting.  This  fact,  coupled  with 
the  fear  on  the  part  of  the  farmer  to  know  the  condition  of 
things  in  his  herd,  probably  explains  all  of  the  real  opposition 
that  has  arisen  to>  the  use  of  tuberculin. 

The  objections  thus  arising,  however,  come  not  from  the 
use  but  from  the  abuse  of  the  tuberculin  test.  The  use  of 
tuberculin  should  be  for  the  purpose  of  determining  the  pres- 
ence of  the  disease,  and  thus  benefiting  the  farmer  rather  than 
doing  him  an  injury.  When  the  tuberculin  is  used  properly, 
as  it  is  now  more  and  more  rapidly  being  used  in  European 
countries,  the  farmer  is  universally  benefited  and  never  injured 
by  it.  He  is  always  the  gainer  and  not  the  loser.  When  the 
farmers  find  out,  as  they  are  gradually  doing,  that  the  test 
simply  enables  them  to  pick  out  the  tuberculous  animals  and 
does  not  force  them  to  lose  by  slaughter  a  large  number  of 
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animals  that  arc  still  valuable,  they  cease  to  rind  so  many  ob- 
jections to  the  use  of  the  test,  and  gradually  learn  that  it  is 
decidedly  for  their  advantage  to  have  their  herds  tested  in 
order  that  they  may  be  on  a  better  vantage  ground  to  protect 
their  herds  for  the  future.  The  result  is  that  in  Europe  the 
objections  to  the  use  of  tuberculin  have  very  largely  disap- 
peared, and  are  disappearing  now  even  more  rapidly.  If  the 
legislation  had  not  been  too  precipitate  in  early  years  and  de- 
manded the  indiscriminate  slaughter  of  all  reacting  animals, 
it  is  doubtful  whether  any  of  the  great  opposition  to  the  use  of 
tuberculin  would  have  developed.  At  the  present  time  the  use 
of  tuberculin  is  coming  to  be  made  simply  to  detect  the  pres- 
ence of  the  disease,  so  as  to  give  the  farmer,  in  conjunction 
with  the  veterinarian,  the  data  upon  which  he  can  successfully, 
and  without  too  great  inconvenience  and  too  great  expense, 
deal  with  the  subject  of  tuberculosis  and  free  his  herds  from 
this  curse  in  the  future. 

In  general,  then,  the  use  of  tuberculin  is  increasing,  and  its 
value  is  becoming  every  day  more  and  more  appreciated.  It 
enables  the  farmer  to  pick  out  the  animals  which  he  must  deal 
with  as  suffering  from  the  disease,  either  in  an  incipient  way 
or  in  a  more  advanced  stage,  and  gives  him  a  chance  to  battle 
with  the  disease  in  a  successful  manner.  It  is  the  one  success- 
ful means  of  detecting  the  presence  of  the  disease,  but  the 
veterinarian  and  the  scientist  are  learning  more  and  more 
clearly  each  year  that  it  should  not  be  used  for  detecting  ani- 
mals for  the  purpose  of  indiscriminate  slaughter. 

METHOD  OF  DEALING  WITH  THE  TUBERCULOUS  HERD. 

The  next  question  is  how  the  farmer  can  deal  with  a  herd 
after  tuberculosis  has  once  obtained  entrance  to  it  without  too 
great  expense  and  with  promise  of  successfully  handling  the 
problem.  Every  attempt  to>  get  rid  of  tuberculosis  from  the 
herd  of  cattle  must  begin  with  the  tuberculin  test.  There  is 
very  little  chance  for  the  farmer  to  get  rid  of  the  disease  after 
it  is  in  his  herd,  except  either  by  getting  rid  of  all  of  his  herd 
and  starting  absolutely  new,  or  by  beginning  with  the  tuber- 
culin test  and  thus  discovering  every  case  of  tuberculosis,  even 
in  the  most  incipient  stage.  Thus,  and  thus  only,  can  he  start 
in  his  attempt  to  purify  his  herd  with  a  fair  hope  of  success. 
After  the  tuberculous  animals  have  once  been  designated  in 
this  way,  the  problem  of  what  to  do  with  them  is  still  a  se- 
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rious  one,  but  one  which  is  capable  of  solution.  The  first 
methods  that  were  used  were  undoubtedly  too  severe,  for,  as 
is  well  known,  they  involved  the  slaughter  and  absolute  de- 
struction of  the  flesh  of  every  animal  that  reacted  to  the  tuber- 
culin test.  Such  a  method  was  too  expensive  to  make  it  at  all 
feasible.  When  we  remember  that  from  forty  to  fifty  per  cent, 
of  the  animals  in  certain  countries  will  respond  to  the  tuber- 
culin test,  it  is  perfectly  manifest  that  such  a  measure  would 
there  be  ruin  to  the  dairy  industry.  It  is  simply  an  impossi- 
bility, and  that  it  is  an  impossibility  has  been  clearly  shown  by 
the  fact  that  in  two  instances  in  which  an  attempt  was  made  to 
enforce  such  laws,  namely,  in  Massachusetts  and  in  Belgium, 
it  was  necessary  to  abandon  them.  Moreover,  for  reasons 
which  have  already  been  pointed  out,  it  is  apparently  needless. 

Another  suggestion  has  been  adopted  in  certain  European 
countries,  namely,  that  the  reacting  animals  must  be  separated 
from  the  non-reacting  animals,  and  must  be  then  brought  to 
slaughter  within  a  year.  This  gives  the  farmer  time  for  proper 
fattening  of  the  animals  and  for  bringing  them  to  the  con- 
dition of  slaughter  so  that  he  need  not  have  the  loss  that 
would  result  from  immediate  slaughter.  Of  course  he  must 
run  the  risk  at  the  end  that  when  slaughtered  the  animals  will 
be  found  so  decidedly  tuberculous  that  their  flesh  will  be  con- 
demned, and  thus  the  expense  of  the  fattening  will  be  a  loss. 
But,  inasmuch  as  in  European  countries  the  flesh  is  not  all  con- 
demned from  incipient  tuberculosis,  it  will  in  most  cases  result 
that  the  animals  thus  fattened  will  yield  a  tolerable  return  to 
the  farmer  and  not  be  total  losses. 

But  even  this  less  radical  measure  appears  to  be  unneces- 
sary and  is  not  very  highly  regarded  in  the  different  countries 
of  Europe.  The  fact  is,  that  the  more  experience  accumu- 
lates the  more  we  learn  that  many  of  these  incipient  cases  of 
tuberculosis  are  only  temporary,  and  that  the  animals  in  ques- 
tion, if  kept  in  a  favorable  condition,  will  soon  recover  and 
may  live  many  years  of  useful  life.  It  is,  of  course,  not  very 
easy  to  give  accurate  data  in  this  regard,  but  the  best  data  ob- 
tained have  been  those  of  Prof.  Bang  in  Copenhagen,  where 
for  several  years  there  has  been  under  very  close  observation  a 
large  herd  of  animals  which  had  at  the  outset  a  very  high  per 
cent,  of  tuberculosis.  The  animals  were  all  inoculated  with 
tuberculin  and  subsequently  kept  under  observation  for  sev- 
eral years.  Many  of  them  after  a  time  ceased  to  respond  to 
the  subsequent  tests.     In  later  years,  as  they  were  slaughtered 


TUBERCULOSIS    IN    CATTLE.  5 1 

one  by  one,  it  was  fuund  by  post  mortem  examination  that 
quite  a  number  of  these  animals  that  'had  in  earlier  years  re- 
acted to  tuberculin  test  and  had  failed  to  react  in  later  years 
showed  that  they  had  actually  had  the  disease,  but  that  the 
disease  had  been  arrested,  the  animals  had  apparently  recovered 
completely,  and  at  the  time  of  slaughter  were  in  a  healthful  con- 
dition so  far  as  concerned  this  disease.  Now,  it  is  impossible  to 
fail  to  draw  the  conclusion  from  such  facts  that  it  is  entirely 
needless  to  slaughter  all  animals  that  react  from  tuberculin, 
when  we  remember  that  many  of  them  would  still  live  for 
years  without  any  advance  of  the  disease,  and  others  would 
probably  completely  recover.  It  is  simply  a  question  whether 
these  animals  can  be  prevented  from  contaminating  the  rest 
of  the  herd. 

Various  suggestions  have  been  made  in  connection  with  the 
building  up  of  a  healthy  herd.  One  is  that  no  person  shall 
purchase  animals  that  have  not  been  inoculated  and  by  this 
test  proved  to  be  healthful.  There  is  no  question  that  this  de- 
serves the  very  greatest  emphasis  and  should  be  most  highly 
recommended.  It  is  certainly  true  that  our  farmers,  as  a  rule, 
buy  their  tuberculosis.  The  herd,  originally  free  from  the 
disease,  is  increased  by  purchase  of  animals  that  have  not  been 
tested,  the  purchased  animals  bring  the  infection  into  the  herd, 
distribute  it,  and  in  a  short  time  the  farmer  suffers.  It  can 
not  therefore  be  too  strongly  emphasized  that  the  farmer,  if  he 
wishes  to  keep  his  own  herd  in  a  healthful  condition,  should, 
where  it  is  possible,  insist  that  the  animals  that  he  buys  shall 
be  first  tested  with  tuberculin  and  proved  to  be  free  from  the 
disease.  It  has  been  suggested,  also,  in  agricultural  circles  in 
Europe,  that  a  general  rule  should  be  adopted  that  no  pre- 
miums should  ever  be  given  to  animals  in  the  agricultural 
exhibits  until  after  the  animals  are  inoculated  with  tuberculin 
and  proved  to  be  free  from  the  disease.  Of  course  the  animals 
which  obtain  the  premiums  are  of  special  value  and  will  in  the 
future  be  used  for  breeding.  If,  therefore,  no  premiums  are 
given  except  to  animals  that  are  tested  and  proved  to*  be  non- 
reacting,  there  is  here  one  strong  safeguard  against  the  further 
distribution  of  the  disease. 

There  is,  however,  at  the  present  time  prominently  before 
all  agricultural  communities,  as  well  as  scientific  men,  one 
method  of  dealing  with  the  tuberculous  herd  which  appears 
to  be  not  only  moderately  successful  but  quite  satisfactory, 
and  gives  promise  of  the  most  excellent  results  with  a  mini- 
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mum  expense.  This  method  is  the  well  known  method  of 
Prof.  Bang,  developed  in  Copenhagen,  and  now  extending 
itself  over  Europe.  It  is  universally  spoken  of  in  high  terms 
by  bacteriologists  and  veterinarians  who  know  anything 
about  its  results.  They  recommend  it  as  the  only  feasible 
method  yet  devised  for  meeting  the  problem.  The  object  of 
the  method  is  to  enable  the  owner  of  a  herd  of  cattle  infected 
with  tuberculosis  to  obtain  a  healthy  herd  without  subjecting 
himself  to  much  of  any  expense,  and  with  a  minimum  of  in- 
convenience. The  general  method  is  well  known,  but  a  de- 
scription of  its  application  may  not  be  out  of  place  here.  The 
method  of  Prof.  Bang  is  as  follows  : 

1.  The  farmer  consents  to  follow  out  accurately  directions 
given  him  by  the  veterinarian.  This  is  a  primal  necessity,  be- 
cause if  the  directions  are  not  followed  out  with  strict  accuracy 
the  whole  plan  is  absolutely  useless. 

2.  After  the  farmer  has  consented  to  the  proper  condi- 
tions, the  whole  herd  is  tested  with  tuberculin  and  then  the 
animals  separated  into  three  sections. 

3.  The  first  section  contains  those  that  neither  show  clin- 
ical signs  of  tuberculosis  nor  react  to  tuberculin.  These  are 
presumably  healthy  and  are  put  into  a  barn  by  themselves. 
This  barn  must,  if  previously  occupied,  be  disinfected  before 
the  healthy  animals  are  put  into  it. 

4.  The  second  section  contains  those  that  show  clinical 
symptoms  of  the  disease  such  as  to  indicate  an  advanced  case 
of  tuberculosis  or  such  as  show  tuberculosis  in  the  udders. 
These  animals  are  slaughtered  at  once,  submitted  to  proper 
inspection  and  the  flesh  used  or  destroyed  in  accordance  with 
the  verdict  of  the  inspectors. 

5.  The  third  lot  contains  the  animals  that  are  apparently 
healthy,  with  no  external  signs  of  tuberculosis,  but  that  have 
reacted  to  the  tuberculin  test.  These  are  presumably  animals 
with  incipient  tuberculosis.  They  are  put  in  a  separate  barn 
and  kept  absolutely  isolated  from  the  healthy  herd. 

The  isolation  of  these  two  lots  of  animals  from  each  other 
must  be  absolute,  though  it  is  not  necessary  that  they  should 
be  in  separate  buildings.  In  the  barn  where  the  first  experi- 
ments were  made  there  was  a  long  cattle  barn  with  some  two 
hundred  animals  in  it.  After  the  inoculation  a  partition  was 
built  in  the  barn  separating  it  into  two  divisions,  in  one  of 
which  were  kept  the  healthy,  and  in  the  other  the  reacting,  ani- 
mals.    This  partition  absolutely  separated  the  two  herds  from 
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each  other,  but  did  not  require  the  building  of  any  new  cattle 
stalls. 

6.  These  two  herds,  after  the  separation,  must  be  kept 
absolutely  isolated  from  each  other.  They  are  never  allowed 
to  come  together,  never  allowed  to  drink  out  of  the 
same  troughs,  and,  so  far  as  possible,  are  attended  by  dif- 
ferent attendants,  so  that  persons  going  from  the  infected  herd 
can  have  no  chance  for  carrying  the  disease  into  the  healthy 
herd  upon  his  boots  or  clothing.  The  animals  are  used  as 
usual,  but  the  milk  from  the  reacting  herd  is,  as  a  rule,  steril- 
ized before  being  used. 

7.  The  calves  which  are  born  from  animals  in  the  reacting 
herd  are,  after  the  first  three  days,  separated  from  their  mothers 
and  are  brought  up  wholly  on  sterilized  milk.  Before  these 
calves  are  allowed  to  associate  with  the  healthy  herd  they  are 
themselves  inoculated  with  tuberculin,  and,  of  course,  if  they 
show  any  reaction  they  are  kept  from  the  healthy  herd,  and 
either  slaughtered  or  put  with  the  reacting  herd. 

8.  After  six  months  the  animals  in  the  healthy  herd  are  in- 
oculated again,  and  any  who  now  show  a  reaction  are  removed 
at  once  and  put  with  the  reacting  herd.  This  process  is  re- 
peated every  six  months  under  proper  supervision,  and  in  all 
cases  the  reacting  animals  are  separated  from  the  healthy  herd 
and  put  with  the  others. 

9.  No  animal  that  has  once  entered  the  reacting  herd  is 
ever  put  back  among  the  herd  of  healthy  animals,  even  though 
it  may  show  evidence  of  having  entirely  recovered. 

As  this  process  is  continued  year  after  year  the  animals 
in  the  reacting  herd  are  gradually  gotten  rid  of  as  they  get  old 
or  as  they  are  bought  to  slaughter ;  the  healthy  herd  is  always 
increased  by  animals  that  are  shown  to  be  free  from  the  disease, 
and  thus  the  expectation  has  been  that  the  healthy  herd  will 
gradually  increase  while  the  reacting  herd  decreases,  until 
finally  the  disease  will  practically  disappear.  The  only  ex- 
pense to  the  farmer  in  all  this  would  be  that  of  building  the  par- 
tition in  the  barn  and  of  seeing  that  the  animals  are  kept  iso- 
lated from  each  other.  The  State  itself  in  these  experiments 
undertakes  the  expense  of  furnishing  the  tuberculin  and  per- 
forming the  inoculation. 

This,  in  general,  has  been  the  method  adopted  by  Prof. 

Bang,  and  now  in  use  under  his  inspection  for  several  years. 

The  results  have  been  very  favorable.     The  partition  in  the 

barn  under  Prof.  Bang's  inspection  is  changed  year  after  year 
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as  the  size  of  the  two  herds  of  healthful  and  reacting  animals 
change.     It  has  been  found  necessary  each  year  to  move  the 
partition  in  such  a  way  as  to  make  the  reacting  herd  smaller 
and  smaller,  while  the  healthy  herd  is  larger  and  larger. 
The  results  are  shown  in  the  following  table: 


Year. 

No.  of  animals  in  re- 
acting herd. 

No.  in  sound  herd. 

No.  re-acting  in  the 
sound  division. 

1892 

1893 

1894 

1895 

1896 

1897 

131 
90 

81 
69 

54 
48 

77 
103 
122 

136 
149 

155 

IO 
2 

3 
7 
6 

It  will  be  seen  that  while  the  number  of  the  reacting  herd 
has  decreased  from  131  to  48,  that  of  the  sound  herd  has  in- 
creased from  77  to  155.  It  will  be  seen  also  that  each  year  a 
few  of  the  animals  left  in  the  sound  herd  become  infected,  but 
that  the  number  is  small.  Evidently  this  herd  is  slowly  getting 
rid  of  the  disease. 

The  same  method  has  been  adopted  quite  widely  in  the 
dairy  herds  in  Denmark,  and  the  results  in  general  have  been 
similar  to  those  obtained  under  the  personal  direction  of  Prof. 
Bang.  But  they  have  not  been  universally  successful.  In 
some  cases  the  decrease  in  the  reacting  animals  has  been  very 
slow,  in  other  cases  it  has  been  hardly  noticeable.  In  most  of 
the  herds,  however,  it  has  been  possible  to  show  that  the  cause 
has  been  the  fact  that  the  farmer  has  failed  to  obey  the  direc- 
tions for  careful  isolation ;  that  in  some  way,  either  by  having 
the  door  in  the  partition  between  the  two  stalls,  or  by  having 
the  same  attendants,  or  by  some  other  means,  there  has  been 
communication  between  the  reacting  herd  and  the  healthful 
herd.  Under  these  circumstances  the  disease  has  been  carried 
from  the  one  to  the  other  and  the  healthful  herd  has,  therefore, 
been  constantly  infected.  It  is  certainly  a  fact  that  even  under 
the  best  circumstances  new  cases  of  tuberculosis  occasionally 
occur  in  the  reacting  herd,  indicating,  of  course,  some  source 
of  contamination  either  from  the  other  animals  or  from  the 
attendants.  But  in  spite  of  this  partial  failure  the  method  has 
been  in  general  very  successful,  and  is  apparently  now  in  such 
successful  operation  in  many  places  in  Denmark  that  the 
farmers  are  slowly  getting  rid  of  tuberculosis  from  their  herd. 
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The  process  is,  of  course,  slow.  A  quicker  way  would  doubt- 
less be  to  kill  at  once  all  the  reacting  animals.  But  the  merit 
of  the  method  of  Prof.  Bang  is  that  it  is  done  at  an  expense  so 
small  as  to  be  hardly  worth  consideration. 

The  success  of  this  method  as  adopted  by  Prof.  Bang  in 
Copenhagen  has  been  so  great  as  to  excite  general  interest 
all  over  Europe.  Many  of  the  bacteriologists  and  veterinari- 
ans of  European  countries  have  visited  Copenhagen  for  the 
purpose  of  seeing  the  method  actually  in  operation,  and  all  of 
them  come  back  with  the  belief  that  the  method  thus  developed 
is  the  only  one  that  is  practical  and  which  bids  fair  to  be  a 
means  of  successfully  combating  this  disease.  At  the  present 
time  this  method  is  being  recommended  almost  universally 
in  European  countries.  Illustrative  experiments  are  being 
started  in  other  countries  for  the  purpose  of  showing  the 
farmers  by  demonstration  how  the  method  works.  The  ex- 
penses of  the  inoculation  are  in  general  borne  by  the  public 
funds,  and  not  by  the  farmer,  and  it  is  a  rapidly  growing  be- 
lief that  this  method  as  devised  by  Prof.  Bang  is  practical,  and 
if  applied  with  wisdom  will  enable  our  farmers  to  handle  the 
subject  in  such  a  way  as  to  rid  their  herds  at  least  in  large 
measure  of  the  disease  without  any  great  expense  to  them, 
and  with  a  minimum  of  trouble. 

In  these  experiments  it  has  been  found,  not  unnaturally, 
that  there  has  been  greater  success  with  young  farmers  than 
with  older  ones.  The  young  farmer  is  more  open  to  convic- 
tion of  the  value  of  the  method,  more  ready  to  learn  methods 
and  applies  them  with  stricter  accuracy.  The  older  farmer 
cannot  so  easily  be  taught  new  methods.  As  a  result  the 
young  farmer  will  almost  always  succeed  in  improving  the 
condition  of  his  herd  in  this  way,  while  the  older  farmer  has 
less  success.  It  has  been  abundantly  shown,  however,  that 
eternal  vigilance  is  absolutely  necessary.  If  the  farmer  be- 
comes careless,  the  whole  procedure  becomes  useless,  half-way 
methods  being  as  good  as  none. 

The  best  method  of  introducing  this  procedure  among 
farmers  is,  perhaps,  not  as  yet  definitely  settled  in  different 
countries.  It  seems  to  be  a  general  belief  that  the  adoption  of 
this  method  of  Prof.  Bang  must  be  at  first  voluntary  on  the 
part  of  the  farmers  who*  are  interested  in  the  subject.  If  it 
was  made  compulsory  it  would  be  a  failure.  It  can  only  suc- 
ceed where  the  farmer  has  interest  enough  to  lead  him  to  adopt 
and  carry  out  strictly  the  rules  for  isolation  given  him.     If  it 
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were  a  matter  of  law  instead  of  volition  the  farmer  would  fail 
to  give  it  personal  supervision,  and  the  experiment  would  fail 
in  such  a  large  majority  of  cases  as  to  bring  the  whole  plan 
into  disrepute.  It  will  only  succeed  where  the  farmer  will  take 
a  personal  interest  in  the  carrying  out  of  the  scheme.  It  is 
hoped,  however,  after  a  few  years  had  demonstrated  by  ex- 
amples in  numerous  localities  the  feasibility  of  the  plan,  that 
legislation  looking  in  this  direction  might  be  feasible.  At  the 
outset  it  would  be  futile.  It  is,  however;  a  general  belief  that 
the  expenses  connected  with  preparing  the  tuberculin  for  the 
inoculation  of  the  animals  should  be  free  to  the  farmer.  This  is 
advisable  for  two'  reasons.  In  the  first  place,  it  will  make  the 
farmer  much  more  inclined  to  adopt  the  scheme  than  if  the 
original  inoculation  were  a  matter  of  expense  to  him;  and, 
secondly,  it  insures  that  the  tuberculin  and  the  methods  of  in- 
oculation used  are  satisfactory  inasmuch  as  they  will  be  under 
official  inspection.  Already  two  or  three  of  the  European 
countries  have  advanced  as  far  as  this,  giving  the  free  use  of 
tuberculin  to  such  farmers  as  are  willing  to  adopt  the  methods 
suggested  along  the  lines  indicated  above. 

One  of  the  most  important  phases  of  the  adoption  of  this 
method  of  Prof.  Bang  is  that  the  young  animals  should  be  in- 
oculated. This  is  of  so  much  importance  that  it  deserves  to  be 
considered  by  itself  and  should  be  recommended  entirely  apart 
from  the  general  adoption  of  the  method  of  Prof.  Bang.  The 
testing  of  young  cattle  by  tuberculin  will  detect  at  once  the 
animals  which  have  already  yielded  to  tuberculosis.  These 
animals,  above  all  others,  should  be  excluded  from  the  herd. 
If  they  have  taken  the  disease  in  the  earlier  period  of  their  life, 
it  is  practically  certain  that  the  disease  will  advance  in  them 
rapidly.  They  will  not  only  be  of  no  use  to  the  herd  in  the 
future,  but  will  become  a  menace  to  the  rest  of  the  animals. 
Even  if  they  should  recover  from  this  attack,  the  fact  that  they 
have  yielded  to  the  disease  early  in  life  shows  that  they  have 
weak  resisting  power.  On  the  other  hand  a  slaughter  of  such 
young  animals  is  not  a  matter  of  such  serious  expense  as  it  is 
later.  The  flesh  can  be  sold  with  proper  precaution,  and  the 
animals  have  not  yet  become  valuable  as  dairy  animals.  It  is, 
therefore,  above  all  things  desirable,  if  a  farmer  desires  to  free 
himself  from  this  great  burden,  that  all  calves  should  be  tested 
with  tuberculin,  and  no  calf  should  ever  be  allowed  to  join  the 
healthy  herd  until  it  has  proved  by  failure  to  respond  to  this 
test  that  it  is  free  from  every  taint  of  this  disease. 
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It  is  quite  a  confident  expectation  on  the  part  of  European 
scientists  that  the  method  as  outlined  here  and  as  is  now  being 
slowly  adopted,  is  practical,  and  is  destined  to  be  successful. 
The  European  agriculturists  and  bacteriologists  are  promis- 
ing to  the  farmers  that  if  they  will  only  adopt  this  method  and 
carefully  follow  it  up,  they  may  expect  the  practical  disappear- 
ance of  tuberculosis  among  their  herds  inside  of  ten  or  fifteen 
years.  That  the  disease  will  absolutely  disappear  is  not  ex- 
pected, but  it  is  a  confident  belief  that  by  the  use  of  the  method 
as  suggested  by  Prof.  Bang  it  can  be  in  a  comparatively  few 
years  so  reduced  in  amount  that  it  will  not  be  a  menace  to  agri- 
culture. The  significant  point  in  regard  to  the  whole  is  that 
this  reduction  in  the  tuberculosis  can  be  accomplished  with  a 
very  small  expense  to  the  State  for  veterinary  services,  and 
with  practically  no  expense  to  the  farmer  beyond  that  of  divid- 
ing his  cattle  into  two  herds  and  keeping  them  isolated  from 
each  other.  It  is  evident  that  this  method  of  Prof.  Bang  is 
more  readily  applicable  to  a  large  herd  than  a  small  one.  A 
farmer  who  owns  only  two  or  three  cows  has  a  very  different 
problem  from  one  with  a  large  herd.  He  is  less  likely  to  have 
the  disease  in  these  animals  and  may  probably  deal  with  it 
better  by  slaughter  than  an  attempt  to  isolate  a  single  cow. 

USE  OF  ANIMALS  REACTING  WITH  TUBERCULIN. 

Meantime,  the  question  arises  as  to  how  the  animals  in 
reacting  herds  shall  be  treated,  whether  their  milk  can  be  used 
and  whether  they  can  be  slaughtered  for  food  as  can  the  ani- 
mals in  the  untainted  herd. 

The  answer  to  this  so  far  as  concerns  the  use  of  the  flesh  of 
these  animals  is  very  simple,  although  it  may  demand  certain 
new  regulations  at  least  in  most  parts  of  our  own  country.  As 
we  have  already  seen,  there  is  no  reason  for  rejecting  the  use 
of  the  flesh  of  an  animal  that  is  suffering  from  an  incipient  case 
of  tuberculosis.  With  a  proper  inspection  it  is  perfectly  clear 
in  the  light  of  the  evidence  that  has  accumulated  in  the  last 
five  years,  that  the  flesh  of  animals  in  the  reacting  herd  may 
be  sold  and  eaten.  If  it  is  to  be  thus  sold,  however,  there  is 
needed  a  certain  amount  of  inspection  of  slaughtered  animals. 
This  requires  that  the  flesh  be  slaughtered  in  public  slaughter- 
houses or  at  all  events  under  the  direction  of  public  inspectors. 
To  what  an  extent  this  is  possible  in  different  states  of  our 
country  is  not  a  question  to  be  answered  at  this  place,  but  in 
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the  European  countries  such  an  inspection  is  almost  universal, 
and  under  such  conditions  there  is  no  reason  in  the  world  why 
the  animals  in  the  reacting  herd  should  not  be  used  for  food 
just  as  freely  as  are  the  animals  in  the  non-reacting  herd. 

Again,  the  question  as. to-  whether  the  animals  in  the  react- 
ing herd  should  be  used  for  breeding  purposes  is  one  of  some 
importance.  There  seems  to  be  no  reason  for  rejecting  ab- 
solutely the  animals  born  in  the  reacting  herd.  As  already  in- 
dicated tuberculosis  is  only  in  very  rare  instances  hereditary, 
and  if  the  calves  from  the  reacting  animals  are  separated  from 
their  mothers  by  the  third  day,  and  are  then  brought  up  upon 
boiled  milk  there  is  no  reason  for  thinking  that  they  are  likely 
to  have  tuberculosis.  It  is,  of  course,  possible  that  they  may 
have  inherited  from  their  mothers  a  slightly  increased  tendency 
to  take  the  disease.  The  fact  that  the  mother  had  tuberculosis 
indicates  that  her  power  of  resistance  against  the  disease  was 
less  than  that  of  the  animals  in  the  non-reacting  herd.  It  is 
quite  possible,  therefore,  indeed  probable,  that  her  calves  may 
in  a  similar  way  be  more  prone  to  take  the  disease  than  the 
calves  from  the  non-reacting  herd.  Where  it  is  possible, 
therefore,  to  use  the  animals  from  the  reacting  herd  for 
slaughter  while  young,  and  retain  only  those  from  the  non- 
reacting  herd  for  the  dairy  and  for  breeding  purposes  in  thel 
future,  such  a  procedure  is  certainly  advisable.  But  it  is  not 
necessary,  and  with  the  precautions  of  rearing  calves  upon 
boiled  milk  and  testing  them  with  tuberculin  before  they  are 
milked,  with  the  non-reacting  herd,  there  are  no  sufficient 
reasons  why  such  calves  should  not  be  kept  for  future  purposes. 

USE    OF    MILK    OF    COWS    REACTING    WITH    TUBERCULIN. 

A  much  more  puzzling  question  arises,  at  least  in  this 
country,  as  to  the  use  of  the  milk  of  the  reacting  herd.  In 
Europe  this  question  is  one  of  less  importance  from  the  fact 
that  the  habit  of  sterilizing  the  milk  has  become  so  widespread. 
In  such  places  the  problem  is  already  solved.  There  is  no 
doubt  that  the  sterilization  of  milk  destroys  all  danger  of  tuber- 
culous infection,  and  in  Continental  Europe  it  is  only  necessary 
•to  say  that  the  milk  from  the  reacting  herd  must  be  sterilized,  or 
at  least  pasteurized  before  it  is  used.  The  use  of  sterilized  milk 
is  becoming  more  and  more  common  in  European  countries, 
and,  therefore,  the  problem  as  to  the  distribution  of  tubercu- 
losis by  means  of  milk  is  disappearing.     All  of  the  younger 
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doctors  in  the  European  countries  are  taught  the  necessity  of 
sterilizing  milk,  and,  to  a  greater  or  less  extent,  even  the  chil- 
dren are  being  taught  the  same  fact  in  the  schools.  The  result 
o'f  this  is  certain  to  be  that  in  a  very  short  time  the  sterilization 
of  milk  for  drinking  purposes  will  there  perhaps  be  almost  uni- 
versal; so  that  the  problem  as  to  what  can  be  done  with  the 
milk  from  the  reacting  herd  is  already  practically  solved  in 
continental  nations. 

In  England  and  the  United  States,  however,  the  problem  is 
a  very  different  one  because,  at  least  at  the  present  time,  the 
practice  of  sterilizing  milk  has  not  extended  widely,  and  the 
largest  part  of  the  milk  which  is  used  as  food  is  used  with- 
out sterilization.  What  can  be  done  in  these  countries  with 
the  milk  from  the  reacting  herd  is,  therefore,  a  more  puzzling 
question  than  in  countries  where  sterilization  is  common.  The 
same  question  confronts  continental  nations  in  the  use  of  butter 
which  is  commonly  made  from  unsterilized  cream.  From 
what  has  already  been  pointed  out  it  is  clear  that  the  danger 
of  distribution  of  the  disease  through  milk  or  butter  is  very 
slight,  even  where  the  milk  is  used  raw,  and  that  there  is  no 
statistical  evidence  for  indicating  that  even  in  England  and  the 
United  States  milk  has  been  to  any  considerable  degree  a 
source  of  tuberculosis  in  mankind.  Under  these  circum- 
stances it  seems  that,  even  in  these  countries  also,  with  a  cer- 
tain amount  of  precaution,  it  may  be  perfectly  safe  to  recom- 
mend that  milk  from  the  reacting  herd  be  used.  It  is,  how- 
ever, necessary  that  certain  precautions  should  be  taken.  In 
the  first  place,  all  animals  suffering  from  generalized  tuber- 
culosis, showing  clinical  symptoms  of  the  disease,  such  as 
emaciation  and  cough,  and,  secondly,  that  all  animals  showing 
the  slightest  trace  of  an  udder  disease,  should  be  excluded 
even  from  the  reacting  herd.  Such  animals  are  certainly  a 
menace  to  the  public  health,  as  well  as  the  health  of  the  herd. 
They  must  be  slaughtered  and  consequently  rigidly  excluded 
from  any  chance  of  sending  their  milk  to  the  public.  Every 
one  will  recognize  the  necessity  of  this,  even  those  who  are  in- 
clined to  put  the  danger  from  tuberculosis  through  milk  at  its 
minimum.  No  one  will  question  that  an  animal  suffering 
from  an  udder  disease,  whether  it  be  tuberculosis  or  otherwise, 
or  that  an  animal  in  the  later  stages  of  tuberculosis,  should  be 
prevented  from  furnishing  the  public  with  milk. 

With  this  precaution  it  is  perhaps  impractical  and  unneces- 
sary to  limit  further  the  use  of  the  milk  from  the  reacting  herd. 
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Beyond  question  it  is  desirable  and  perhaps  necessary  to  rec- 
ommend that  for  young  children  the  milk  should  not  be  used 
raw,  but  this  recommendation  is  dependent  not  simply  upon 
the  matter  of  tuberculosis,  but  upon  other  factors.  As  is  well 
known,  milk  distributes  other  diseases  besides  tuberculosis, 
such  as  scarlet  fever,  diphtheria,  typhoid  fever,  etc.  A  young 
infant  is  extremely  sensitive  to  the  attack  of  various  diseases, 
and  under  these  circumstances  in  modern  times  it  is  certainly 
unsafe  to  feed  a  young  child  upon  raw  milk.  For  other  rea- 
sons, therefore,  entirely  apart  from  tuberculosis,  it  is  necessary 
that  the  necessity  of  pasteurization  of  milk  for  infants  should 
be  strenuously  urged.  Year  by  year,  even  in  the  United  States, 
this  habit  of  pasteurizing  or  sterilizing  milk  for  infants  is  be- 
coming better  understood  and  more  used,  and  with  it  the 
danger  from  tuberculosis  and  other  diseases  distributed  by  the 
milk  is  disappearing.  For  adults,  as  we  have  already  seen, 
there  appears  to  be  practically  no  danger  of  tuberculosis  as 
derived  from  milk  that  is  used  as  food.  That  there  is  abso- 
lutely no  danger  is  not  claimed  by  anyone,  but  the  danger  is 
very  small  in  comparison  with  the  very  many  other  sources  of 
contagion  to  which  the  adult  is  constantly  exposed.  When 
we  remember  that  an  adult  is  almost  constantly  exposed  to 
tuberculosis  by  breathing,  it  is  plain  that  we  are  not  going  to 
increase  his  safety  to  any  considerable  extent  simply  by  ad- 
vising him  not  to  drink  milk  which  may  under  rare  circum- 
stances contain  some  tuberculosis  germs.  The  danger  from 
this  source  is  so  small,  compared  to  that  from  other  sources, 
that  it  does  not  materially  increase  the  probability  of  his  tak- 
ing the  disease.  With  the  precaution,  then,  that  animals  suffer- 
ing from  udder  diseases  be  excluded  from  furnishing  milk  to 
the  public,  and  that  the  milk  that  is  used  for  infant  feeding  be 
pasteurized  or  sterilized,  there  seems  to  be,  according  to  the 
best  knowledge  of  to-day,  no  reason  why  the  milk  from  the  re- 
acting herd  should  not  be  used  as  well  as  the  milk  from  the 
non-reacting  herd. 

Of  course,  if  this  method  is  adopted  it  will  not  be  very  long 
before  the  general  tendency  of  business  produces  a  different 
condition  (of  things.  It  will  not  be  long  before  the  farmer  who 
has  thus  separated  his  herd  into  a  reacting  and  a  non-reacting 
lot  will  sell  the  milk  from  the  non-reacting  lot  at  an  advanced 
price,  and  use  the  fact  that  every  animal  that  furnishes  the 
milk  has  been  proved  to  be  free  from  the  disease  as  a  means 
of  advertisement.     This  will  probably  in  time  result  in  the 
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gradual  exclusion  of  the  non-reacting  herd.  The  farmer  will, 
of  course,  seek  to  get  rid  of  the  animals  in  the  reacting  herd  as 
rapidly  as  he  can  do  this  without  loss,  and  in  time  the  reacting 
herd  will  probably  very  largely  disappear.  All  of  this  will, 
of  course,  hasten  the  reduction  of  the  number  of  reacting 
animals. 

It  must  not  be  understood  that  the  conservative  recom- 
mendations that  have  been  here  suggested  are  universally 
agreed  upon  by  bacteriologists  or  veterinarians  in  Europe  or 
elsewhere  as  sufficient.  Very  much  more  drastic  measures  are 
frequently  suggested  and  advised.  There  are  still  those  who 
insist  that  all  animals  reacting  from  tuberculin  should  be 
slaughtered ;  that  under  present  conditions  of  things  it  is  un- 
safe to  use  the  flesh  of  such  animals  under  any  conditions,  that 
slaughter-house  inspection  cannot  be  enforced  sufficiently  to 
make  it  safe;  and  that  it  is  absolutely  unsafe  to  recommend, 
even  tentatively,  the  use  of  the  milk  of  animals  that  have  re- 
acted to  the  tuberculin  test.  It  is  pointed  out,  and  of  course 
properly  pointed  out,  that  it  is  impossible  to  tell  when  such  a 
reacting  animal  may  acquire  tuberculosis  in  the  udder,  and, 
even  though  at  the  time  of  inoculation  the  disease  may  be  in- 
cipient and  the  milk  healthful,  it  is  perfectly  possible  that  at 
any  minute  the  disease  may  become  located  in  the  milk  gland 
and  the  milk  become  contaminated.  These  are,  of  course, 
undoubtedly,  facts,  and  tend  to  increase  the  question  as  to 
how  safe  it  is  to  use  raw  milk  of  reacting  animals,  even  under 
any  conditions.  Nevertheless,  the  present  indications  that  the 
number  of  cases  of  tuberculosis  as  derived  from  milk  is  so 
small,  and  the  almost  universal  opinion  that  such  cases  are 
confined  to  children,  lead  to  a  growing  belief  that  the  milk  of 
reacting  animals  may  be  used,  if  precautions  are  taken  to  en- 
sure its  pasteurization  or  its  sterilization,  for  use  by  infants. 


III.     PRACTICAL  CONCLUSIONS. 

There  are  several  practical  conclusions  to  be  drawn  from  the 
facts  as  they  have  been  pointed  out  in  the  previous  pages,  and, 
while  these  conclusions  have  already  been  mostly  indicated,  a 
summary  of  the  more  important  may  not  be  out  of  place. 

If  a  farmer  owns  a  herd  free  from  tuberculosis  he  wishes  to 
know  how  to  preserve  it  in  this  condition.     His  only  sure 
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method  of  doing  this  is  by  adopting  some  such  rules  as  the 
following: 

1.  Never  allow  new  animals  to  enter  the  herd  unless  the 
tuberculin  test  has  shown  them  free  from  the  disease. 

2.  If  skim-milk  is  obtained  from  a  creamery,  do  not  feed 
it  to  calves  (or  pigs)  without  boiling. 

3.  Do  not  allow  strange  animals  to  mingle  with  the  herd 
or  enter  the  stalls  occupied  by  the  healthy  animals. 

4.  Do  not  allow  consumptive  persons  to  attend  the  cattle 
or  prepare  their  food. 

These  rules  will  probably  keep  the  disease  away  from  the 
herd.  The  rule  to  buy  no  animals  without  the  guarantee  of 
the  tuberculin  test  is  the  most  important  one  of  them  all. 

The  farmer  who  already  has  the  disease  in  his  herd  wants 
to  know  how  to  get  rid  of  it.  To  do  this  he  must  build  up  a 
healthy  herd.  This  is  to  be  done  as  follows :  In  the  first 
place,  the  task  of  eradicating  tuberculosis  from  our  herds 
must  begin  with  the  farmer  and  cannot  begin  with  legislation. 
It  is  the  farmer  who  is  interested  in  the  herd  which  he  owns 
that  must  start  this  conflict  with  tuberculosis.  Legislation 
may  assist.  Legislation  may  direct  and  advise,  but  unless  the 
farmer  himself  takes  the  subject  in  hand  and  begins  the  battle, 
legislation  will  be  very  largely  futile.  Second,  the  key  to  the 
whole  problem  of  getting  rid  of  tuberculosis  in  our  herds  is 
isolation,  and  not  universal  slaughter.  If  we  can  isolate  all 
animals  as  soon  as  they  show  even  incipient  signs  of  this  dis- 
ease from  the  others,  we  have  every  reason  to  believe  that  we 
can  soon  reduce  the  trouble  and  bring  it  within  manageable 
limits.  This  isolation  simply  means  a  separation  of  the  ani- 
mals from  the  others,  and  does  not  mean  their  slaughter  or 
their  loss.  It  means  simply  that  they  are  prevented  from  con- 
taminating the  rest  of  the  herd. 

For  the  purpose  of  this  isolation  there  is  only  one  prom- 
ising method  of  attack,  and  that  is  by  the  use  of  tuberculin. 
Clinical  symptoms  alone  are  not  sufficient.  Tuberculin  is 
perfectly  satisfactory  for  this  purpose,  since  it  will,  beyond 
question  pick  out  every  case  of  incipient  tuberculosis  and  thus 
give  the  farmer  data  by  means  of  which  he  can  undertake  this 
isolation  for  the  purpose  of  getting  rid  of  the  disease.  With- 
out the  use  of  tuberculin  there  is  little  use  for  the  farmer  at- 
tempting anything.  He  must  let  things  drift  from  bad  to 
worse,  only  picking  out  the  worst  cases. 

This  isolation  of  the  animals  must  be  complete,  it  must  be 
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accompanied  by  care  in  building  up  the  herd.  Not  only  must 
the  reacting  animals  be  kept  from  contact  with  the  healthy 
herd,  but  animals  in  the  healthy  herd  that  show  any  suspicious 
symptoms,  cough,  foul  breath,  nodules  under  the  skin,  dis- 
eased udders,  swollen  joints,  etc.,  should  be  at  once  removed. 
At  intervals  of  six  months  the  tuberculin  test  should  be  re- 
peated in  the  healthy  herd.  Care  should  be  exercised  in  pur- 
chasing new  animals,  and  each  fresh  animal  should  be  tested 
with  tuberculin  before  being  admitted  to  the  herd.  Strange 
cattle  should  be  kept  out  of  the  barn  and  cattle-yards.  All 
calves  should  be  tested  before  being  admitted  to  the  herd,  and, 
so  far  as  possible,  the  calves  that  are  retained  should  be  those 
from  healthy  animals,  which  have  probably  greater  resistance 
to  the  disease  than  those  from  reacting  animals.  This  isolation 
should  also  be  attended  with  care  in  regard  to  the  health  of  the 
attendants,  and,  until  we  know  more  definitely  that  the  variety 
of  the  bacillus  found  in  man  is  different  from  that  in  cattle,  it  is 
eminently  desirable  that  the  attendants  that  wait  upon  the  ani- 
mals or  prepare  their  food  should  themselves  be  free  from 
tuberculosis,  and  spitting  in  the  barn  or  cowyard  should  be 
strictly  forbidden.  One  bacteriologist  goes  so  far  as  to  say 
isolation  will  never  be  of  practical  use  until  the  attendants 
themselves  are  tested  with  tuberculin  and  the  reacting  attend- 
ants isolated. 

Isolation  should  be  accompanied  by  frequent  disinfection. 
Before  the  non-reacting  animals  are  put  into  a  barn  by  them- 
selves this  barn  should  be  disinfected,  and  whenever  the 
partition  which  separates  the  two  herds  from  each  other  is 
removed,  this  should  be  accompanied  by  thorough  disinfec- 
tion. Indeed,  so  long  as  there  is  any  tuberculosis  in  the  herd, 
disinfection  of  the  cow  stalls  should  follow  at  certain  intervals. 
The  details  of  this  matter  of  disinfection  must  be  left  to  a  veteri- 
narian's suggestion. 

Beyond  question  the  farmer  will  be  much  aided  in  his 
struggle  to  build  up  a  healthy  herd  if  he  can  give  his  animals 
more  air  and  light.  Light  is  one  of  the  means  of  destroying 
tubercle  bacilli,  and  good  fresh  air  and  plenty  of  it  is  one  of 
the  best  protections  that  the  animal  has  against  acquiring  the 
disease.  An  animal  that  uses  his  lungs  constantly,  breathing 
large  quantities  of  fresh  air,  is  very  much  less  likely  to  take  the 
disease  than  one  that  uses  the  lungs  not  so  vigorouslv  and 
breathes  more  or  less  impure  air.  Better  hygienic  conditions 
will  help  keep  a  herd  healthy,  but  the  farmer  must  not  believe 
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that  they  alone  can  get  rid  of  the  disease  after  it  is  once  in 
the  herd. 

When  the  question  comes  to  each  farmer  as  to  the  proper 
method  to  be  pursued  on  his  farm  there  must,  of  course,  be  left 
much  room  for  individual  conditions.  The  isolation  method 
adopted  by  Prof.  Bang  is  evidently  adapted  to  a  large  herd, 
but  not  to  a  small  one.  If  a  farmer  has  half  a  dozen  cows,  one 
of  which  is  tuberculous,  it  is  manifestly  an  absurdity  to  adopt 
the  isolation  method  for  the  one  cow.  It  would  be  much 
cheaper  to  slaughter  the  animal  outright.  Thus  in  all  cases 
the  farmer  must  choose  the  most  feasible  method  for  his  condi- 
tions. But  he  must  remember  that  the  only  method  by  which 
he  can  preserve  his  herd  is  not  to  allow  any  animal  that  reacts 
to  tuberculin  to  associate  with  his  perfectly  sound  animals.  If 
he  has  such  reacting  animals  in  his  herd,  whether  the  herd  be 
large  or  small,  he  must  suffer  loss,  and  he  must  himself  decide 
whether  he  chooses  the  loss  from  immediate  slaughter,  or  the 
slight  expense  of  isolation,  or  the  greater  and  more  lasting 
expense  of  the  spread  of  the  disease  through  his  herd  from  the 
reacting  animal  as  a  starting  point. 

The  practical  difficulty  in  the  way  of  eradicating  tubercu- 
losis by  this  simple  method  is  in  the  lack  of  interest  on  the  part 
of  the  farmer.  While  some  of  our  agricultural  communities 
have  become  quite  agitated  over  the  matter,  the  great  bulk  of 
farmers  are  not  interested  in  it  and  have  no  desire  to  do  any- 
thing in  the  matter.  They  do  not  want  any  legislation,  nor  do 
they  want  any  extension  of  the  tuberculin  test.  They  do  not 
appreciate  the  gravity  of  the  matter  to  themselves;  they  do 
not  feel  that  the  disease  is  threatening  agriculture,  especially 
if  it  has  not  happened  to  attack  their  herd.  As  long  as  such 
lack  of  interest  is  found  among  our  agricultural  communities 
it  is  hardly  possible  to  hope  for  any  successful  combat  against 
this  serious  menace.  For  that  purpose,  probably  the  most 
important  thing  that  can  be  done  at  the  present  time  is  to 
educate  our  farmers  as  to  the  condition  of  things.  If  the 
farmer  can  be  brought  to  understand  thoroughly  that  this 
disease  is  one  that  threatens  him,  that  it  is  increasing  in  our 
midst,  that  it  means  a  great  financial  loss  to  him,  that  it  is 
bidding  fair  seriously  to  injure  the  dairy  industry  —  if  the 
farmer  can  once  be  brought  to  understand  thoroughly  these 
facts  which  have  now  become  sadly  demonstrated  in  the  agri- 
cultural communities  of  Europe,  then  he  will  be  ready  to  accept 
the  simple  methods  of  combating  the  disease  which  are  being 
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pointed  out.  Those,  therefore,  who  are  interested  in  the  sub- 
ject of  tuberculosis  should  lose  no  occasion  to  emphasize  to  the 
farming  community  the  significance  of  the  problem  from  the 
standpoint  of  the  farmer.  Anything  in  the  way  of  distributing 
information  will  be  a  step  toward  the  final  conquering  of  this 
disease.  But  tuberculosis  cannot  be  conquered  by  our  agri- 
cultural community  until  its  significance  from  the  standpoint 
of  the  farmer  is  thoroughly  appreciated. 

It  is  very  clear,  moreover,  that  the  longer  we  wait  in  this 
connection,  the  greater  will  be  the  problem.  There  seems  to 
be  little  question  that  tuberculosis  is  increasing  in  spite  of  the 
difficulty  in  interpreting  statistics.  It  is,  at  all  events,  an  al- 
most universal  belief  that  this  is  the  case  in  Europe,  and  prob- 
ably also  in  America.  If  the  disease  in  our  herds  is  increasing 
as  rapidly  as  seems  to  be  true,  it  is  perfectly  clear  that  the 
longer  the  farmers  wait  before  attempting  the  active  cam- 
paign against  tuberculosis,  the  greater  will  be  their  difficulty 
in  waging  the  battle,  the  greater  will  be  the  expense  to  which 
they  are  subjected,  the  greater  will  be  the  loss  that  devolves 
upon  them,  to  say  nothing  of  the  loss  which  devolves  upon  the 
public  at  large.  It  is  extremely  desirable,  therefore,  that  our 
agricultural  boards  should  use  every  endeavor  to  bring  the 
facts  to  the  attention  of  our  farmers,  and  that  speedily,  in  order 
that  the  contest  against  the  disease  may  be  taken  up  as  soon  as 
possible,  and  that  thus  the  battle  may  be  made  easier  and  the 
success  less  expensive  and  more  sure. 

LEGISLATION. 

This  is  not  the  place  for  suggestions  as  to  legislation  in 
regard  to  the  matter  of  tuberculosis.  Every  nation  of  Europe 
and  every  State  in  this  country  has  adopted  some  sort  of  legis- 
lation, but  the  great  difference  in  the  laws  that  have  been 
adopted  show  wide  differences  of  opinion  as  to  the  possi- 
bility and  the  feasibility  of  handling  the  matter  through  public 
statute.  There  is  no  question,  however,  that  some  things 
should  be  done  by  legislation.  Legislation  is  demanded  to  a 
certain  extent  by  the  farmer,  but  even  more  by  the  public. 
The  only  suggestions  that  it  may  be  wise  to  make  at  this  place 
are  that  legislation  should  at  all  events  be  directed  toward 
three  points : 

I.  Public  legislation  should  in  some  way  insure  such  an 
inspection  of  flesh  as  to  make  it  possible  to  use  the  flesh  of 
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reacting  animals  without  danger  to  the  public  and  without  too 
great  loss  to  the  owner.  This,  of  course,  should  be  along  the 
line  of  public  slaughter-houses  and  public  inspectors  of  meat. 

2.  Legislation  should  be  such  as  to  make  it  impossible 
that  milk  from  an  animal  suffering  from  udder  tuberculosis 
or  from  advanced  generalized  tuberculosis  should  be  dis- 
tributed freely  to  the  public  for  consumption. 

3.  Legislation  should  be  devised  which  shall  look  toward 
giving  government  aid  to  such  farmers  as  are  willing  to  under- 
take the  battle  against  tuberculosis  in  an  intelligent  way.  This 
legislation  should  at  all  events  offer  free  use  of  tuberculin 
under  proper  inspection  to  such  farmers  as  are  willing  to  adopt 
regulations  which  shall  be  devised  by  inspectors  for  the  pur- 
pose of  isolating  the  reacting  animals. 

Further  suggestions  in  regard  to  legislation  would  be  out 
of  place  here,  but  there  is  a  task  devolving  upon  the  farmer 
and  upon  the  legislator  which  must  certainly  be  accomplished 
in  the  next  few  years.  If  our  farmers  do  not  wish  their  dairy 
industry  to  be  menaced  and  perhaps  ruined  by  the  wider 
spreading  of  this  serious  disease  it  is  time  for  them  to  become 
acquainted  with  the  facts,  and  be  ready  to  undertake  the  only 
practical  method  that  has  yet  been  suggested  for  getting  rid  of 
the  disease,  namely,  isolation  of  all  animals  that  show  even  the 
slightest  taint  of  tuberculosis. 
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SOME  PRACTICAL  APPLICATIONS  OF  BAC- 
TERIOLOGY IN  EUROPEAN  DAIRYING. 

BY  H.  W.  CONN. 

I.    BACTERIOLOGY  AND  THE  MILK  SUPPLY  IN  EUROPEAN 

CITIES. 

It  is  now  about  a  dozen  years  since  bacteriologists  have 
turned  especial  attention  to  the  subject  of  dairy  bacteriology. 
During  that  time  a  large  amount  of  information  interesting  to 
the  scientist  has  been  obtained,  and  this  information  has  ac- 
cumulated with  especial  rapidity  in  the  last  few  years.  Al- 
though the  subject  has  been  studied  chiefly  from  a  scientific 
standpoint,  it  is  natural  to  expeot  that  some  facts  have  been 
discovered  which  might  be  put  to  practical  use  in  dairying. 
This  has  been  found  to  be  the  case,  and  in  many  respects  the 
dairying  industry  has  been  very  decidedly  changed,  if  not 
almost  completely  revolutionized,  by  the  application  of  facts 
which  have  been  discovered  in  connection  with  dairy  bacteri- 
ology. These  changes  have,  of  course,  occurred  somewhat 
rapidly.  At  the  same  time  they  have  occurred  in  such  an  un- 
pretentious way  that  most  people  hardly  realize  the  extent  to 
which  dairy  methods  have  been  modified  by  facts  discovered 
along  these  lines.  The  present  paper  will  review  certain 
aspects  of  the  dairying  industry  in  Europe  for  the  purpose  of 
illustrating  how  our  modern  methods  have  been  influenced 
by  dairy  bacteriology. 

CHIEF  DISCOVERIES   OF  DAIRY   BACTERIOLOGY. 

The  facts  discovered  in  relation  of  bacteria  to  milk  are  very 
numerous,  some  of  them  having  very  highly  important  prac- 
tical bearings  and  others  having  only  scientific  interest.  In 
order  to  understand  our  subject  more  accurately  it  will  be 
necessary,  in  the  first  place,  to  summarize  the  important  facts 
which  dairy  bacteriology  has  disclosed,  even  though  these 
facts  may  be  familiar  to  everyone.  The  more  important  dis- 
coveries which  have  resulted  from  this  line  of  study  are  as 
follows : 

First,  pure  milk  as  secreted  from  the  gland  of  the  healthy 
animal,  if  kept  free  from  external  contamination,  will  not  sour 
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or  ferment,  but  may  be  kept  indefinitely  without  any  change 
taking  place  that  is  noticeable. 

Second,  all  the  ordinary  changes  which  occur  in  milk  after 
being  drawn  from  the  cow  are  due  to  the  presence  of  bacteria 
in  the  milk.  This  includes  not  only  the  common  souring,  but 
all  of  the  other  changes  which  occur  at  intervals  to  trouble 
the  dairymen. 

Third,  the  bacteria  which  produce  these  changes  are  all 
secondary  contaminations  and  do  not  belong  to  the  milk  as 
secreted  from  the  gland  provided  the  gland  be  healthy. 

Fourth,  the  sources  from  which  the  bacteria  that  contami- 
nate the  milk  are  derived  are  several.  At  the  head  stands  the 
cow  herself.  Bacteria  lurk  in  the  milk  ducts.  They  adhere 
to  the  outside  of  the  animal,  clinging  to  the  hairs,  and,  during 
the  milking,  find  their  way  into  the  milk  in  great  abundance. 
Next,  the  vessels  in  which  the  milk  is  drawn  and  in  which  it 
is  kept  are  almost  never  clean,  and  contain  bacteria  in  great 
numbers,  ready  to  grow  as  soon  as  milk  is  placed  in  the  vessel. 
Again,  the  dust  of  the  air  in  the  milking  stall  is  a  source  of  con- 
tamination. The  extent  of  contamination  from  this  source 
will  vary  widely  and  will  be  especially  abundant  when  the  milk 
stall  is  full  of  the  dust  from  newly-disturbed  hay.  Lastly,  the 
milker  himself,  his  hands  and  his  clothing,  are  sources  of  con- 
tamination. 

Fifth,  the  action  of  the  bacteria  upon  milk  in  producing 
undesirable  changes  is  dependent  upon  temperature,  for  the 
bacteria  in  question  grow  slightly,  if  at  all,  at  temperatures 
near  freezing,  and  grow  rapidly  at  warmer  temperatures. 

A  second  series  of  facts  of  perhaps  even  greater  importance 
has  been  discovered  in  connection  with  the  study  of  milk  as  a 
distributor  of  disease.  The  past  ten  years  has  shown  beyond 
peradventure  that  milk  is  a  prolific  means  by  which  certain 
diseases  are  distributed  in  man.  We  have  learned  that  milk  is, 
at  the  same  time  man's  best  food  as  determined  by  its  chem- 
istry and  by  its  ease  of  digestion  and  assimilation,  and  the 
most  dangerous  food,  from  the  fact  that  when  improperly 
handled  it  may  be  the  means  of  distributing  disease  to  man- 
kind. 

The  diseases  which  we  have  learned  in  these  few  years  are 
distributed  by  milk  are,  however,  not  numerous.  They  are 
as  follows :  Tuberculosis,  which  comes  directly  from  animals 
suffering  from  the  disease  and  may  be  under  special  circum- 
stances  transmitted    to   man;  ■  diphtheria    and    scarlet   fever, 
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two  diseases  which  apparently  also  attack  the  cow  and  may  be 
transmitted  from  the  cow  to  man  by  means  of  milk.  In  re- 
gard to  these  two  diseases,  however,  it  must  be  stated  that  it 
is  not  as  yet  positive  that  they  can  be  transmitted  to  man  from 
a  cow  suffering  from  the  diseases,  although  the  evidence  in  our 
possession  at  the  present  time  looks  in  that  direction.  Certain 
it  is,  however,  that  the  milk  may  become  contaminated  from 
some  secondary  source  with  the  germs  of  these  diseases,  and 
then  the  disease  be  transmitted  to  man. 

Typhoid  fever  and  cholera  and  a  variety  of  diarrhceal  dis- 
eases especially  common  in  children  are  also  transmitted  by 
means  of  milk.  In  these  cases,  however,  it  appears  that  the 
contamination  with  the  bacteria  is  always  secondary.  The 
cow  herself  does  not  suffer  from  these  diseases,  but  bacteria 
from  some  source  of  contamination  which  get  into  the  milk 
after  it  is  drawn  from  the  cow  may  be  the  cause  of  them. 
These  are  the  important  facts  in  briefest  outline,  which  have 
been  determined  in  connection  with  dairy  bacteriology  and 
which  have  led  to  very  great  changes  in  dairy  methods. 

applications  of  some  of  these  facts. 

It  is,  of  course,  impossible  to  enumerate  all  of  the  minor 
changes  in  dairy  management  which  have  been  produced  in 
dairying  through  all  civilized  communities  by  knowledge  of 
the  facts  above  mentioned.  The  treatment  of  the  cow,  and 
the  treatment  of  the  milk  from  the  very  beginning  to  the  time 
it  is  consumed  by  man,  are  modified  in  countless  little  details 
in  accordance  with  the  facts  that  are  known.  The  general 
change  that  has  been  introduced  is  quite  comprehensively  ex- 
pressed by  the  statement  that  dairy  methods  have  been  so 
altered  in  the  last  ten  years  that  the  milk  from  a  time  imme- 
diately  preceding  the  milking  to  the  time  when  it  is  delivered 
to  the  consumer  is  carefully  guarded  against  contamination. 
Farmers  in  civilized  communities  have  learned  the  chance  and 
the  danger  of  such  contamination,  and  they  have  therefore 
been  slowly  but  effectually  adopting  methods  of  protecting 
the  milk. 

This  occurs  in  the  first  place  in  the  stable.  Recognizing 
that  the  cow  is  one  of  the  chief  sources  of  trouble,  attention  is 
given  to  her.  She  is  kept  cleaner  than  was  thought  necessary 
a  few  years  ago.  Her  udder  is  in  many  cases  washed  with 
warm  water;  the  teats  may  be  moistened  before  milking,  or 
s.— 6 
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perhaps  washed  with  a  disinfectant  solution,  which  although 
of  course  not  a  very  common  procedure,  does  occur  in  many 
dairies  where  especial  care  is  taken.  In  the  better  class 
of  dairies  it  is  thought  as  necessary  to  keep  the  cow  carefully 
cleaned  as  it  is  to  care  for  the  horse,  and  the  old  condition  of 
filth  in  which  the  animals  were  allowed  to.  live  is  being  im- 
proved. 

The  bedding  which  the  animals  use  has  been  also  more  or 
less  changed  in  view  of  the  facts  that  have  been  discovered. 
Bacteriologists  have  shown  that  many  of  the  most  perplexing 
'  difficulties  which  the  dairyman  encounters  in  the  keeping  prop- 
erties of  his  milk  may  be  traced  directly  to  the  bedding.  In- 
stances of  slimy  milk  and  bitter  milk  which  have  troubled 
dairymen  for  a  long  time  have  been  -traced  to  the  fact  that  the 
bedding  used  by  the  animals  is  infected  with  a  certain  malign 
species  of  bacteria,  and  that  a  change  of  bedding  produces  a 
mitigation  of  the  evil  at  once.  This  of  course  gives  the 
farmer  a  new  vantage  ground  from  which  he  can  deal  with 
troublesome  affections  in  his  dairy. 

It  has  been  shown  abundantly  that  a  second  serious  source 
of  trouble  in  dairy  processes  is  in  connection  with  the  manure, 
for  from  this  source  many  of  the  most  troublesome  kinds  of 
bacteria  are  derived,  which,  finding  their  way  into  the  milk, 
give  rise  to  the  most  mischievous  effects  and  produce  the 
greatest  amount  of  irritation  to  the  dairyman.  In  short,  our 
more  intelligent  dairymen  have  learned  that  in  the  cow  stall 
strict  cleanliness  is  a  necessity  for  successful  dairying. 

Very  great  change  has  been  effected  in  the  treatment  of  the 
milk  vessels  by  means  of  bacteriological  discoveries.  In  the 
first  place,  it  is  slowly  becoming  realized  by  dairymen  that 
ordinary  washing,  or  washing  with  soda,  or  washing  with 
boiling  water,  does  not  serve  to  clean  the  milk  vessels,  and  that 
after  any  such  treatment,  which  was  always  regarded  as  suffi- 
cient a  few  years  ago,  bacteria  will  be  left  in  the  milk  vessels  in 
great  quantity,  ready  to  produce  trouble  as  soon  as  the  milk  is 
placed  therein.  As  a  result,  new  methods  of  washing  vessels 
have  been  introduced,  most  of  which  depend  upon  a  treatment 
with  superheated  steam,  which  produces  heat  sufficient  to  de- 
stroy at  least  a  large  portion  of  the  bacteria  in  the  vessels. 

One  of  the  most  striking  changes  in  this  respect  which  we 
notice  to-day  is  the  very  rapidly  growing  tendency  of  dis- 
tributing milk  from  the  central  supply  not  in  cans  from  which 
it  is  to  ladled  out  to  the.  individual  customer,  but  in  glass 
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bottles,  which  are  owned  by  the  dealer,  which  are  washed  and 
sterilized  by  him,  and  which  are  filled  and  sealed  in  the  central 
milk-distributing  station.  The  advantages  of  this  method  are 
very  great  and  its  expense  is  apparently  so  slight  that  it  is  be- 
ing adopted  more  and  more  widely  by  the  milk  supply  com- 
panies. The  bottles  in  question  can  be  much  more  carefully 
washed  in  the  factory  than  in  the  homes  of  the  consumer,  since 
they  can  be  thoroughly  sterilized  by  heat  with  very  little 
trouble,  and  the  milk  which  is  placed  in  such  bottles  and  sealed 
at  the  factory  is  certain  to  have  the  best  possible  chance  of 
keeping.  When  the  dairyman  is  obliged  to  depend  upon  the 
thoroughness  of  the  washing  of  the  milk  vessels  on  the  part  of 
the  consumer,  he  has  learned  by  experience  that  great  trouble 
arises  from  the  lack  of  care  in  the  individual  houses.  A  large 
part  of  this  source  of  trouble  is  removed  by  the  use  of  glass 
bottles  sealed  by  the  dealer,  and  for  this  reason,  if  for  no  other, 
the  use  of  such  a  method  of  distributing  milk  is  rapidly  ex- 
tending. It  is  claimed  by  some  companies  that  the  expense  is 
actually  less  than  the  older  method  of  distributing  milk.  The 
milk  can  be  bottled  mechanically  in  the  factory  by  a  grade  of 
help  that  can  be  obtained  at  wages  considerably  less  than  must 
be  paid  to  employes  who  are  obliged  to  travel  with  the  dis- 
tributing cart  and  measure  out  the  milk  to  each  customer,  and, 
after  being  thus  bottled,  the  distribution  can  again  be  carried 
out  more  rapidly  and  with  a  cheaper  grade  of  help  than  in  the 
older  method.  The  saving  of  expense  in  this  way  is  nearly 
enough  to  compensate  for  the  cost  of  the  bottles  and  their 
sterilization  and  the  breakage  which  occurs  in  the  process. 
Judging  from  the  tendency  of  dairying  at  the  present  day, 
this  method  of  handling  milk  is  sure  to  increase  and  perhaps 
become  almost  universal  in  the  course  of  time. 

The  fact  that  a  considerable  portion  of  the  contaminating 
bacteria  which  produce  troublesome  changes  in  milk  comes 
from  dirt  of  various  kinds  which  get  into  the  milk  during  or 
after  the  milking,  has  led  to  the  quite  general  adoption  of  new 
and  more  careful  methods  of  cleaning  the  milk.  This  is  done 
in  some  places  by  simply  filtering  through  sand,  large  filters 
being  used  made  of  alternate  layers  of  carefully  cleaned 
angular  grains  of  sand  and  cotton,  and  through  these  the  milk 
passes  with  considerable  rapidity.  During  its  passage  all  of 
the  particles  of  dirt  of  any  considerable  size  are  removed,  and 
the  keeping  properties  of  the  milk  are  quite  noticeably  in- 
creased.   Such  filtering  does  not  indeed  remove  the  bacteria 
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from  milk.  Bacteria  are  so  small  that  no  method  of  filtering 
has  been,  or  probably  can  be,  devised  which  can  remove  them 
and  not  also  remove  the  fat  particles  from  the  milk.  Such  a 
filtering  only  removes  the  larger  particles  of  dirt,  but  this  is 
itself  useful.  In  other  cases  the  cleaning  is  produced  by 
centrifugal  force,  the  milk  being  passed  through  a  special 
machine,  which  is  something  of  the  same  nature  as  the  sepa- 
rator, but  in  which  the  revolutions  are  less  rapid  and  not  suffi- 
cient to  separate  the  cream  from  the  milk,  but  are  sufficient  to 
separate  all  of  the  heavier  particles  of  filth.  Such  a  cleaning 
by  filtration  or  by  centrifugal  force  is  of  decided  value  to  the 
purity  of  the  milk,  and  the  better  milk  companies  in  European 
cities  are  adopting  the  one  or  the  other  of  these  two  methods. 

An  incidental  result  has  been  in  the  adoption  of  cement 
floors  in  most  of  the  better  establishments  that  have  to  do  with 
the  distribution  of  milk.  The  old  style  of  wooden  floors  has 
been  found  to  become  so  thoroughly  impregnated  with 
bacteria  and  so  impossible  to  clean  that  they  have  been  quite 
generally  abandoned.  Indeed,  in  some  cities  there  is  a  police 
regulation  that  milk  shall  not  be  allowed  to  stand  for  any 
length  of  time  in  rooms  with  wooden  floors.  As  a  result,  the 
use  of  cement  flooring  is  rapidly  extending  and  has  been 
almost  universally  adopted.  This  change  may  be  beyond 
question  traced  largely  to  the  knowledge  of  bacteriology. 

It  has  of  course  long  been  known  that  in  order  to  keep  milk 
it  must  be  kept  cold.  Nevertheless,  some  of  the  facts  discovered 
in  this  connection  in  recent  years  have  been  of  practical  value. 
It  has  been  learned  that  the  bacteria  grow  most  readily,  as  a 
rule,  at  temperatures  near  that  of  the  body  of  the  cow  and, 
therefore,  when  the  milk  is  drawn  from  the  cow  it  is  at  a  tem- 
perature at  which  the  bacteria  grow  most  vigorously.  As  a 
result  of  this  fact  there  has  been  introduced,  almost  universally, 
the  method  of  cooling  the  milk  to  as  low  a  temperature  as  pos- 
sible immediately  after  it  is  drawn  from  the  cow.  For  accom- 
plishing this,  a  considerable  variety  of  forms  of  apparatus 
have  been  invented  in  the  form  of  milk  coolers  which  use 
either  cold  water  or  ice,  and  through  which  the  milk  is  allowed 
to  pass  at  once  after  being  drawn  from  the  cow.  The  advan- 
tage of  this  cooling  is  very  great  indeed,  and  it  has  made  possi- 
ble the  extension  of  the  milk  industry  in  places  and  under 
circumstances  that  would  have  been  impossible  otherwise.  In 
European  dairies  this  matter  is  of  even  more  importance  than 
in  American  dairying.     One  of  the  most  striking  differences 
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between  dairying  in  Europe  and  in  America  is  the  slight  use  of 
ice  in  the  European  dairies.  The  milk  which  is  brought  into 
the  cities  is  almost  never  cooled  with  ice.  Even  in  the 
northern  countries  like  Denmark,  where  ice  might  be 
supposed  to  be  at  least  as  easily  obtained  as  in  New  England, 
we  find  that  the  use  of  ice  is  comparatively  slight,  and  the  milk 
which  is  brought  into  the  cities  is  not  brought  in  upon  ice  cars, 
but  is  hurried  in  as  quickly  as  possible  without  any  attempt 
at  artificial  cooling.  Under  these  conditions,  of  course  it  is 
clear  that  the  value  of  the  original  cooling  of  milk  to  as  low  a 
temperature  as  possible  with  cold  water  is  a  very  great  one. 
It  is  the  one  universal  means  of  cooling  milk  now  adopted  in 
Europe. 


MILK  AS  A  DISEASE  DISTRIBUTOR. 

Leaving,  now,  such  miscellaneous  effects  we  notice  the 
changes  which  the  knowledge  of  milk  as  a  distributor  of  dis- 
ease has  produced  in  dairy  methods.  The  first  fact  which 
comes  to  our  notice  is  that  there  is  everywhere  an  endeavor 
made  to  exclude  from  the  herd  which  supplies  public  milk 
every  animal  with  any  trace  of  udder  disease,  no  matter  what 
that  udder  disease  may  be.  It  has  been  shown  conclusively 
that  udder  diseases  are  always  sources  of  danger  to  one  who 
drinks  the  milk.  Sometimes  these  troubles  are  of  tuberculous 
nature,  and  then  there  is  danger  of  tuberculosis.  More  com- 
monly, however,  the  udder  troubles  are  not  tuberculous.  But 
the  bacteria  which  get  into  the  milk  from  a  simple  inflamed 
udder  are  frequently  those  which  cause  intestinal  troubles  in 
children  and  in  adults.  Evidence  is  abundant  and  satisfactory 
which  shows  that  diarrhceal  troubles  in  mankind  are  in  many 
cases  to  be  traced  to  bacteria  that  come  from  various  kinds  of 
diseased  udders.  For  these  reasons  it  is  recognized  every- 
where that  all  animals  with  udder  diseases  should  be  separated 
from  the  dairy-supplying  herd.  It  is  of  course  not  pretended 
that  such  a  result  is  accomplished  in  European  herds.  It  is 
an  extremely  difficult  matter  to  exercise  a  control  upon  the 
herds  of  the  individual  farmer,  but  the  attempt  is  being  made 
by  distributing  information  and  by  police  regulations  to  ac- 
complish the  result  as  thoroughly  as  possible. 

A  second  result  has  been  in  teaching  the  health  authorities 
that  there  is  great  danger  to  the  public  health  in  allowing  milk 
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to  be  handled  by  any  person  suffering  from  or  even  recover- 
ing from  one  of  the  contagious  diseases  above  mentioned. 
Positive  evidence  has  been  found  of  epidemics  of  diphtheria, 
and  probably,  also,  scarlet  fever,  produced  by  the  handling  of 
mdlk  by  a  person  who  was  just  recovering  from  these  diseases. 
In  consequence,  the  best  milk  companies  try  to  prevent  any 
persons  who  are  suffering  or  recovering  from  typhoid  fever  or 
scarlet  fever,  or  other  contagious  diseases,  from  having  any- 
thing to  do  with  the  handling  of  the  milk.  The  milk  is  thus 
guarded  far  more  carefully  than  it  was  in  earlier  years.  It  is 
not  only  prevented  from  coming  in  contact  with  such  sus- 
picious attendants,  but  it  is  even  prevented  from  coming  into 
the  vicinity  of  such  patients.  Here  again  it  must  be  admitted 
that  the  attempt  to  guard  against  contamination  by  disease 
germs  is  as  yet  only  a  partial  success.  The  difficulty  of  con- 
trolling the  methods  on  individual  farms  is  well  nigh  insur- 
mountable, but  the  better  milk  supply  companies  have  the  rule 
that  as  soon  as  a  contagious  disease  appears  upon  any  farm, 
the  milk  from  that  farm  shall  no  longer  be  received  by  the  milk 
company  until  the  local  health  board  have  pronounced  that  the 
conditions  adopted  on  the  farm  are  perfectly  satisfactory 
and  safe. 

With  this  same  purpose  in  view,  more  attention  has  been 
paid  in  recent  years  to  the  water  which  is  used  on  the  farm  for 
washing  the  milk  vessels.  The  well  known  fact  that  the 
typhoid  fever  germ  may  live  in  and  is  frequently  distributed  by 
water,  and  especially  by  well  water,  has  led  to  the  conclusion 
that  many  an  epidemic  of  typhoid  fever  has  been  produced  by 
the  fact  that  improper  water  has  been  used  in  washing  the 
milk  cans.  Indeed,  several  epidemics  of  typhoid  fever  have 
been  traced  to  such  causes.  Therefore,  more  care  is  being 
taken  each  year  in  scrutinizing  the  source  of  the  water  which 
is  to  be  used  by  the  dairymen.  In  some  cities  the  milk  com- 
panies actually  make  a  chemical  analysis  of  the  water  upon  the 
farm  before  they  will  admit  a  farmer  among  its  patrons. 
When  a  farmer  desires  to  sell  milk  to  these  companies,  the 
companies  send  inspectors  who  examine  his  farm  as  to  its 
sanitary  condition,  and  end  by  making  an  analysis  of  the 
water,  and  if  the  analysis  shows  the  water  to  be  impure  they 
either  insist  that  the  farmer  shall  obtain  a  better  supply,  or 
refuse  to  accept  his  milk. 
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MILK  SUPPLY  INSTITUTIONS. 

These  various  applications  of  our  knowledge  of  dairy 
bacteriology  to  dairying,  so  far  as  concerns  the  general  milk 
supply,  are,  at  the  present  time,  made  chiefly  either  through  the 
public  inspector  or  by  the  formation  of  large  milk  supply  com- 
panies. The  supply  companies  are  indeed  more  successful 
than  the  official  inspectors.  It  is  easy  to  understand  that  such 
companies  can  control  the  matter  very  much  more  easily  than 
can  any  public  authorities.  Public  law  may  make  the  rule 
that  a  cow  with  an  udder  disease  shall  not  furnish  milk  to  the 
public,  but  the  individual  farmer  with  little  to  hinder  him 
can  break  the  rule  almost  at  will.  When,  however,  a  milk 
supply  company  makes  such  a  rule  and  keeps  inspectors  fre- 
quently visiting  the  farms,  the  farmer  knows  that  if  he  breaks 
the  rule  he  will  probably  be  discovered  and  lose  the  market  for 
his  milk.  He  is  therefore  very  much  more  likely  to  follow,  the 
instructions  given  than  when  they  come  through  public 
statute.  The  milk  supply  companies  of  the  various  cities  in 
Europe  are  therefore  adopting  regulations  of  this  sort  more 
and  more  carefully  each  year,  and  as  a  result  the  character  and 
quality  of  the  milk  furnished  by  these  companies  is  improving 
each  year.  There  is  hardly  a  city  of  any  size  in  Europe  that 
does  not  have  one  or  more  of  these  large  companies  which 
furnish  milk  in  large  amount  and  whose  milk  has  acquired  an 
established  reputation. 

Probably  the  most  noted  of  these  milk  establishments  is 
one  in  Berlin,  known  as  that  of  C.  Bolle.  The  organization 
and  the  management  of  this  establishment  is  unique.  It  is  a 
large  establishment,  collecting  and  distributing  about  70,000 
quarts  of  milk  daily.  This  means  a  much  larger  patronage 
than  it  would  mean  in  an  American  city,  for  the  people  in 
Berlin  drink  comparatively  little  milk,  and  the  70,000  quarts 
of  milk  mean  nearly  300,000  patrons.  The  establishment  of 
C.  Bolle  consists  of  a  large  number  of  fine  buildings  in  the 
midst  of  the  city.  As  one  visits  the  institution. he  is  especially 
struck,  not  so  much  with  the  methods  of  handling  milk  as 
with  the  methods  of  handling  men.  Perhaps  the  first  room 
that  he  enters  is  a  large  hall,  where  there  is  held  weekly  a  re- 
ligious service  and  where  there  are  occasionally  given  fairs  and 
entertainments  of  various  kinds  by  the  employes  of  the 
establishment.  He  learns  presently  that  there  is  a  school  con- 
nected with  the  establishment,  where  the  children  of  the  em- 


j6  STORRS    AGRICULTURAL    EXPERIMENT    STATION. 

ployes  obtain  excellent  education.  He  learns  that  a  well 
equipped  and  carefully  conducted  kindergarten  is  found  inside 
of  its  walls.  He  is  taken  into  a  room  where  he  finds  200  or  300 
children  attending  a  singing  school  which  is  held  once  or  twice 
a  week.  He  learns  that  the  establishment  has  its  own  system 
of  insuring  its  employes  in  such  a  way  that  by  the  setting  aside 
of  a  small  portion  of  the  wages  weekly  the  employes  are  in- 
sured against  accident  and  sickness,  and  the  family  insured 
against  his  death.  His  family  is  thus  cared  for,  and  poverty 
among  the  employes  is  prevented!  He  finds  a  well  equipped 
library  and  learns  that  there  is  a  branch  of  "the  Y.  M.  C.  A. 
organization  doing  work  among  the  men,  and  a  somewhat 
similar  organization  doing  work  among  the  women.  He 
learns  that  there  is  a  weekly  paper  printed  in  the  establish- 
ment, that  a  Sunday-school  is  carried  on  each  week;  and  he 
even  finds  that  the  company  furnishes  and  repairs  the  boots 
of  its  employes.  In  short,  he  finds  inside  of  this  establishment 
almost  what  might  be  called  a  large  family  of  people  joined 
together  for  mutual  good  and  for  mutual  improvement.  It  is 
not  to  be  wondered  that  the  employes  are  extremely  proud  of 
being  members  of  the  Bolle  establishment,  and  that  the  places 
are  at  a  very  great  premium.  With  such  an  intelligent,  well- 
cared-for  lot  of  employes  it  is  possible  to  handle  the  great 
business  with  ease  and  accuracy,  and  not  to  experience  the 
troubles  which  so  frequently  come  elsewhere  from  carelessness 
or  ignorance. 

So  far  as  I  am  aware  there  are  no  other  institutions  in 
European  cities  that  compare  with  the  one  described,  in  the 
extent  of  the  organization  among  its  employes.  At  the  same 
time  there  are  large  numbers  of  companies  in  different  cities 
whose  purposes  are  similar  to  those  of  Bolle,  namely,  to 
furnish  in  large  quantities  a  supply  of  the  very  best  kind  of 
milk  to  citizens  of  larger  communities.  Such  institutions  soon 
obtain  a  reputation  which  is  their  stock  in  trade.  They 
cherish  it  with  a  great  deal  of  care,  and  every  attempt  that  ap- 
pears possible  is  made  to  protect  the  quality  of  the  milk  which 
they  furnish  their  patrons.  Their  methods  effect  every  con- 
dition which  may  surround  the  milk  from  the  very  outset.  In 
the  first  place,  a  careful  selection  is  made  in  regard  to  the 
dairyman  who  shall  furnish  the  milk  originally.  The  cows  are, 
as  a  rule,  examined  by  a  veterinarian  before  the  milk  is  ac- 
cepted by  these  institutions.  The  sanitary  conditions  in  the 
dairy  are  looked  into  carefully,  and  suggestions  for  improve- 
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m'ents  made.  From  time  to  time  an  inspection  by  paid  offi- 
cials is  made  in  all  of  the  dairies  which  furnish  the  milk.  The 
institution  of  Bolle  spends  $15,000  a  year  in  official  inspection 
among  the  dairies  of  its  patrons. 

The  milk  is  carefully  tested,  both  chemically  and  as  to 
temperature,  when  it  reaches  the  distributing  factory  in  the 
city.  In  some  cases  every  can  of  milk  brought  in  is  tasted 
by  experts  to  determine  whether  there  is  any  trouble  appre- 
ciable to  the  tongue.  The  milk  is  commonly  filtered  or  run 
through  a  centrifugal  machine,  and  large  quantities  of  milk 
derived  from  a  great  variety  of  sources  are  thoroughly  mixed 
together  in  order  to  insure  an  almost  absolutely  uniform 
product.  The  greatest  care  is  taken  in  sterilizing  the  bottles 
in  which  the  milk  is  distributed,  or  the  milk  cans  in  which  it 
is  stored. 

If  a  contagious  disease  occurs  on  a  farm,  the  attempt  is 
made  to  stop  the  reception  of  milk  from  the  farm  in  question 
for  a  length  of  time  which  appears  to  be  necessary.  Some  of 
the  companies  even  go  so  far  as  to  pay  the  farmer  for  the  milk 
during  the  whole  of  the  time  in  which  the  milk  is  refused  at 
the  factory  because  of  such  infectious  disease,  a  kindness  which 
is  sometimes  abused  by  the  farmer.  If  an  infectious  disease 
should  appear  in  the  family  of  one  of  the  employes  of  such  an 
institution,  the  individuals  of  the  family  are  not  allowed  to 
have  anything  more  to  do  with  the  handling  of  the  milk  until 
complete  recovery  takes  place.  In  some  cases  this  attempt 
to  prevent  distribution  of  contagious  diseases  goes  so  far  that 
if  an  infectious  disease  occurs  in  the  family  of  one  of  the  con- 
sumers of  the  milk,  the  milk  is  no  longer  delivered  to  the 
family  in  question  from  the  ordinary  milk-distributing  cart, 
but  a  special  messenger  is  sent  from  the  factory  to  such  houses, 
the  belief  being  that  by  such  means  any  possible  danger  of 
distributing  the  disease  from  house  to  house  is  prevented. 

Most  of  these  institutions  have  chemical  laboratories,  and 
some  of  them  have  bacteriological  laboratories,  where  the 
character  of  the  milk  is  studied  and  where  the  infectiousness 
of  the  milk,  so  far  as  its  effect  upon  animals  is  concerned,  can 
be  investigated.  In  some  of  them,  careful  observations  are 
being  made  to  determine  whether  their  milk  is  the  cause  of 
the  distribution  of  tuberculosis.  Up  to  the  present  time,  so  far 
as  I  am  aware,  no  attempt  is  made  to  use  tuberculin  among  the 
cattle  for  the  purpose  of  excluding  from  the  milk  supply  such 
animals  as  may  react  to  this  test. 
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Nearly  all  of  these  institutions  make  a  special  attempt  to 
furnish  milk  of  extra  character  for  the  use  of  young  children. 
This  is  done  not  only  by  securing  especially  healthful  cows, 
but  also  by  feeding  them  upon  what  is  regarded  as  especially 
healthful  food,  and  the  milk  thus  obtained  is,  either  rightly  or 
wrongly,  regarded  as  safer  for  the  use  of  children  than  the 
ordinary  milk,  and  it  naturally  is  sold  at  a  greater  price. 

It  is  of  course  clear  that  the  development  of  methods  by 
such  large  institutions  are  sure  to  produce  a  gradual  improve- 
ment in  the  quality  of  the  milk.  This  improvement  has  also 
been  stimulated  by  the  gradual  development  of  police  regula- 
tions in  the  various  cities.  In  Germany,  in  particular/the  rules 
for  the  inspection  of  the  ordinary  milk  supply  have  been  per- 
fected in  the  last  dozen  years,  until  now  they  are  extremely 
rigid.  The  inspection  of  milk  here  is  wholly  in  the  hands  of 
the  police,  and  thousands  of  tests  are  made  monthly  of  the 
ordinary  milk  distributed  through  the  streets  of  Berlin.  At 
the  institution  of  C.  Bolle  the. test  is  made  before  the  milk- 
distributing  carts  leave  the  supply  station,  and  then  the  carts 
are  locked  so  that  the  milk  cannot  be  tampered  with.  These 
tests,  it  is  true,  are  mostly  chemical  and  physical,  rarely  bacte- 
riological, but  the  result  has  been  that  the  application  of  the 
tests  have  little  by  little  raised  the  quality  of  the  milk  from  a 
bacteriological,  .as  well  as  a  chemical,  standpoint,  and  it  is 
found  that  to-day  the  milk  supplied  in  these  cities  has  a  very 
decidedly  smaller  average  number  of  bacteria  than  the  milk 
supplied  a  few  years  ago,  as  well  as  a  better  average  chemical 
analysis.  All  of  these  changes  in  the  quality  of  the  milk  have 
been  in  the  way  of  an  improvement,  and,  if  we  except  the  fact 
that  the  milk  used  to-day  probably  is  more  likely  to  be  con- 
taminated with  tubercle  bacilli  than  it  was  ten  years  ago,  we 
may  state  that  the  advances  made  in  the  last  decade,  as  the 
direct  result  of  the  application  of  the  bacteriological  knowl- 
edge, have  produced  a  gradual  but  a  very  decided  improve- 
ment in  the  quality  of  the  milk  in  the  cities  in  Europe. 

MILK  STERILIZATION   AND   PASTEURIZATION. 

Probably  the  most  important  change  that  has  come  over 
the  system  of  dairying  as  the  result  of  bacteriological  knowl- 
edge has  been  in  connection  with  processes  of  sterilization  and 
pasteurization.     The  extension  of  the  belief  that  milk  is  the . 
cause  of  various  contagious  diseases,  as  well  as  a  considerable 
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portion  of  the  diarrhoeal  diseases  among  children,  has  led  to 
the  custom  of  sterilizing  milk  for  the  purpose  of  killing  all 
bacteria  that  may  be  present.  Sterilizing  or  boiling  milk  was 
first  adopted  in  cases  of  sickness,  since  it  was  found  that  boiled 
milk  was  more  advantageous  to  the  patient  than  raw  milk. 
Its  use  extended  to  the  diet  of  children,  and  in  recent  years 
more  and  more  widely  among  adults,  until  in  some  places  the 
practice  of  sterilizing  milk  for  consumption  is  well  nigh 
universal.  In  Germany  it  is  very  common.  In  Switzerland, 
well  nigh  universal  in  cities.  In  England  it  is  hardly  more 
common  than  in  the  United  States.  The  purpose  of  such 
treatment  is  manifestly  two-fold.  It  is  primarily  to  destroy 
all  disease  germs  and  thus  render  the  milk  harmless  from  the 
standpoint  of  infection.  It  is,  secondly,  to  produce  a  grade 
of  milk  which  will  keep  longer  than  without  such  sterilization. 
The  rare  use  of  ice  in  Europe  makes  this  second  advantage  of 
sterilization  a  more  important  one  than  with  us. 

As  the  popularity  of  sterilized  milk  has  been  increasing  in 
the  last  ten  years,  naturally  there  has  developed  a  greater 
knowledge  of  methods  and  a  perfection  of  machinery  for  ac- 
complishing the  purpose.  We  find  that  the  methods  have 
differentiated  themselves  in  three  different  directions,  accord- 
ing to  the  amount  of  temperature  used  in  bringing  about  the 
result.  The  first  produces  absolute  sterilization,  which  kills 
every  living  bacterium  that  may  be  present  in  the  milk.  The 
second  produces  an  almost  complete  sterilization,  such  as  is 
obtained  by  simple  boiling,  while  the  third  abandons  the  idea 
of  killing  all  bacteria,  and  only  endeavors  to  destroy  the  dis- 
ease germs  and  a  majority  of  the  others.  In  connection  with 
these  three  methods  there  have  been  invented  many  machines 
of  more  or  less  value.  It  is  not  the  purpose  of  this  article  to 
attempt  to  describe  these  machines,  although  their  manu- 
facture has  become  a  great  industry  in  itself,  and  in  some 
countries  they  have  almost  revolutionized  the  matter  of  milk 
distribution  in  cities.  It  is,  however,  necessary  to  refer 
briefly  to  the  two  extreme  processes  above  mentioned,  viz.: 
the  complete  sterilization  and  the  process  known  as  pasteurisa- 
tion. 

Sterilisation.  —  The  complete  sterilization  consists  in  heat- 
ing the  milk  to  a  temperature  somewhat  above  that  of  boiling 
water,  the  actual  temperature  adopted  varying  slightly  from 
about  2150  (1020  C.)  to  2210  (1050  C),  or  2230  (106 °  C),  and 
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the  time  of  heating  also  varying  quite  widely.  The  machines 
devised  usually  receive  a  large  number  of  bottles  of  milk,  heat 
them  to  this  temperature,  and  then  close  them,  sealing  them 
hermetically,  while  they  are  still  inside  of  the  apparatus,  in 
order  to  avoid  the  chance  of  air  contamination  if  the  machine 
were  opened  before  the  sealing  of  the  flasks  takes  place. 
Various  mechanical  contrivances  for  this  purpose  have  been 
devised.  Such  milk  is  then  sold  as  sterile  and  sure  to  contain 
no  bacteria,  and  as,  consequently,  capable  of  being  preserved 
for  an  indefinite  length  of  time.  Such  milk  may  be  exported, 
may  be  kept  for  months,  and  whenever  it  is  opened  it  will  be  as 
fresh  as  the  first  day  it  is  closed.  The  popularity  of  this  type 
of  sterilized  milk  has  undoubtedly  been  growing  quite  rapidly 
in  the  few  years  since  it  has  been  offered  to  the  public.  People 
who  are  aware  of  the  dangers  from  drinking  milk  are  glad  to  be 
able  to  relieve  their  mind  from  the  conception  of  the  danger 
by  feeling  that  they  are  drinking  milk  that  is  absolutely  safe. 
The  results  of  the  extension  of  the  use  of  such  sterilized 
milk  are,  according  to  the  claims  of  the  statisticians,  very 
satisfactory.  It  has  been  found  that,  as  the  use  of  sterilized 
milk  has  extended,  the  number  of  deaths  among  children  from 
intestinal  troubles  has  decreased.  This  decrease,  moreover, 
is  undoubtedly  to  be  traced  to  the  milk  sterilization,  as  is 
shown  by  a  careful  comparison  of  the  amount  of  mortality 
among  children  living  upon  sterilized  milk  and  those  living 
upon  raw  milk.  The  following  statistics  will  indicate  this  and 
show  to  what  an  extent  the  adoption  of  sterilization  in  milk  is 
having  an  effect  upon  infant  mortality.  Out  of  each  one 
thousand  deaths  that  occurred  in  the  city  of  Grenoble,  France, 
in  the  years  1894-1897,  there  occurred  the  following  number 
among  infants : 

In  the  year  .... 

Among  children  using  raw  milk 
Among  children  using  sterilized  milk 


894 

1895 

1896 

1897 

66 

86 

54 

69 

25 

42 

16 

27 

n 

has    occurred   a 

Wherever  the   adoption   of  sterilization 
somewhat  similar  result  has  been  reached. 

There  are,  however,  certain  disadvantages  in  this  method 
of  treating  milk,  disadvantages  so  great  as  to  lead  a  large  class 
of  people  to  refuse  absolutely  to  adopt  sterilization.  Firstly, 
the  treatment  of  milk  by  such  a  high  temperature  very  de- 
cidedly changes  its  taste  and  gives  it  the  well  known  cooked 
taste,  which  to   many  people  is   quite   disagreeable.     Many 
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people  say  that  they  prefer  to  drink  no  milk  rather  than  to 
drink  milk  that  has  been  thus  treated.  Moreover,  not  infre- 
quently the  appearance  of  the  milk  is  changed  from  a  white 
to  a  brownish  color,  and  this  adds  to  the  hesitation  with  which 
many  people  drink  such  milk.  These  are  doubtless  minor 
matters,  since  one's  taste  could  be  modified  if  the  practice 
should  become  necessary. 

Secondly,  it  is  found  that  even  with  the  very  best  of 
methods  the  sterilization  is  not  absolutely  sure.  It  is  true 
that  in  the  vast  majority  of  specimens  thus  treated  the  milk  is 
sterile  and  may  be  kept  for  an  indefinite  length  of  time.  It  is 
true,  also,  that  in  all  cases  the  true  disease  germs  are  de- 
stroyed by  this  temperature.  But  it  is  also  true  that  in  a  small 
number  of  cases  the  milk  thus  treated  still  retains  certain 
bacteria  spores  which  subsequently  grow  in  the  milk  and  pro- 
duce very  decided  effects  upon  it  so  that  the  milk  does  not 
keep  for  the  length  of  time  expected.  The  serious  matter  in 
this  connection  is  that  the  changes  that  are  produced  in  the 
milk  by  these  resisting  germs  are,  as  a  rule,  such  as  do  not 
appeal  to  the  eye,  and  perhaps  not  to  the  taste,  so  that  the 
milk  may  be  full  of  bacteria  and  may  have  its  chemical  char- 
acter quite  decidedly  changed  and  yet  be  swallowed  freely 
with  the  belief  that  it  is  perfectly  normal.  Now,  while  these 
resisting  germs  are  not  true  disease  germs,  there  are  among 
them  some  which  produce  certain  poisonous  products  giving 
rise  to  intestinal  troubles,  and  it  sometimes  happens,  there- 
fore, or  at  least  this  is  the  belief  of  some  bacteriologists,  that 
the  so-called  sterilized  milk  may,  in  spite  of  the  high  heat,  give 
rise  to  intestinal  troubles  among  children  that  are  fed  upon  it. 
The  serious  factor  in  this  matter  is  that  the  eye  and  the  taste 
detect  no  difference  between  such  milk  and  milk  that  is  abso- 
lutely sterilized. 

Lastly,  it  appears  to  be  pretty  generally  believed  that  milk 
that  has  been  thus  sterilized  at  high  heat  is  somewhat  less 
digestible  and  less  easily  assimilated  than  raw  milk.  Over 
this  matter  there  has  been  and  is  still  considerable  dispute,  but 
probably  the  balance  of  evidence  indicates  that  there  is  a 
slight  inferiority  in  the  value  of  such  milk  as  food. 

These  objections  have  led  to  the  dislike  of  sterilized  milk 
on  the  part  of  many,  and  to  the  adoption  of  the  method  of 
pasteurisation  which  is  at  the  present  time  gaining  a  firm  foot- 
hold in  certain  localities. 
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Pasteurization.  —  Pasteurization  consists  in  heating  the 
milk  to  a  temperature  of  about  1650  or  1750  (74 °  or  80 °  C.) 
for  a  short  time,' and  then  rapidly  cooling  it.  It  does  not  pre- 
tend to  destroy  the  bacteria  in  the  milk,  but  it  does  destroy,  or 
at  least  renders  innocuous,  all  of  the  true  disease  germs,  and  it 
reduces  the  number  of  bacteria  very  greatly.  The  reduction 
in  the  number  of  bacteria  is  so  marked  that  the  milk  thus 
treated  can  be  kept  sweet  for  one  or  two  days  longer  than  milk 
that  has  not  been  thus  treated.  The  advantages  claimed  for 
pasteurization  are  that  it  destroys  the  disease  germs  without 
producing  the  unpleasant  taste  and  without  producing  any 
effect  upon  the  milk  which  lowers  its  digestibility.  More- 
over, it  is  known  by  the  consumer  that  the  milk  is  not  designed 
for  indefinite  keeping,  and  that  it  must  be  used  fresh.  It  will 
therefore  always  be  consumed  before  there  has  been  a  chance 
for  the  great  development  of  poisonous  products,  which  occa- 
sionally occurs  in  the  bottles  of  sterilized  milk  which  have  been 
kept  for  weeks.  In  other  words,  all  of  the  advantages  for 
quick  consumption  which  are  obtained  by  sterilization  are 
obtained  by  pasteurization  and  in  addition  it  has  advantages  of 
its  own.  The  fact  that  it  does  not  produce  a  complete  sterili- 
zation condemns  it  in  the  minds  of  most  Germans,  who  want 
to  do  everything  thoroughly  if  they  do  it  at  all.  To  those  who 
are  after  practical  rather  than  absolute  results,  however,  the 
method  has  much  to  recommend  it. 

Pasteurization  has  therefore  become  somewhat  popular  in 
recent  years.  For  several  years  the  method  has  been  used 
quite  widely  in  private  practice.  The  milk  that  is  given  to 
children,  or  milk  that  is  used  for  drinking,  is  frequently  heated 
to  a  moderate  temperature  and  subsequently  cooled.  There 
have  been  invented,  both  in  Europe  and  in  this  country,  special 
forms  of  apparatus  which  are  designed  for  producing  this  re- 
sult with  ease  and  accuracy. 

In  very  recent  times  there  have  been  developed  in  the  large 
milk  supply  institutions  methods  which  are  designed  for  fur- 
nishing such  pasteurized  milk  on  a  large  scale.  Beyond  ques- 
tion the  most  highly  developed  of  these  is  one  in  the  city  of 
Copenhagen.  In  this  city  there  is  one  large  institution  which 
furnishes  pasteurized  milk  to  its  customers  in  great  quantities. 
At  the  present  time  the  amount  of  milk  thus  distributed  in  the 
city  is  about  30,000  quarts  per  day,  an  amount  equal  to  that  of 
any  of  the  other  establishments  in  the  city  which  furnish  raw 
milk. 
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The  methods  adopted  in  this  institution  are  unique,  inas- 
much as  they  have  been  developed  wholly  in  Copenhagen, 
and  indeed  inside  of  the  walls  of  this  establishment.  The 
milk,  after  being  received,  is  subjected  to  a  chemical  analysis, 
but  less  attention  is  paid  to  the  temperature  of  the  milk  than 
in  the  other  institutions.  Less  attention  is  paid  also  to  the 
matter  of  infectious  diseases  than  in  other  institutions,  it  be- 
ing assumed  that  isolated  cases  of  infectious  disease  will  have 
no  influence  upon  the  health  of  the  people  who  drink  the  milk, 
since  it  is  to  be  subsequently  pasteurized.  If  there  should  be 
a  widespread  epidemic  among  the  farmers,  the  matter  would  be 
taken  into  consideration,  but  it  is  not  thought  necessary  to  con- 
sider isolated  cases.  The  milk,  after  being  weighed,  is  passed 
through  a  very  complicated  and  extremely  ingenious  machine 
which  has  been  devised  upon  the  premises.  The  description 
of  this  machine  cannot  be  given  here,  but  the  milk  passes 
through  it  in  a  constant  stream,  and  during  the  passage  it  is 
heated  to  a  temperature  of  1750  (8o°  C),  kept  at  that  tempera- 
ture for  a  moment,  and  is  then  cooled  rapidly  to  a  low  tem- 
perature, and  when  it  leaves  the  apparatus  it  is  quite  cool. 
It  is  then  run  rapidly  into  carefully  sterilized  bottles,  sealed 
at  once,  and  stamped  with  the  company's  stamp,  and  is  dis- 
tributed over  the  city  in  ordinary  milk  carts.  In  this  institu- 
tion the  greatest  care  is  taken  in  washing  and  in  sterilizing 
the  bottles,  the  bottles  used  for  this  purpose  being  not  simply 
sterilized  by  steam,  as  in  most  institutions,  but  in  an  enormous 
iron  chamber  which  is  hermetically  sealed  and  in  which  steam 
is  introduced  at  a  high  pressure,  so  as  to  produce  a  very  high 
temperature.  Any  surplus  milk  which  the  company  receives 
is  passed  through  a  separator  and  the  cream  used  for  making- 
butter,  the  rest  being  sold  as  skim-milk.  The  institution  has 
a  chemical  and  a  bacteriological  laboratory  that  keeps  a  care- 
ful watch  of  the  efficiency  of  the  pasteurizing  apparatus.  The 
whole  success  of  this  institution  is  in  the  ingenuity  of  the 
pasteurizing  apparatus,  which  is  capable  of  pasteurizing  milk 
at  the  rate  of  about  2,000  quarts  per  hour,  and  can  run  con- 
tinuously without  trouble.  It  has  been  objected  that  such 
machines  which  run  continuously  and  only  heat  the  milk  to 
1750  (8o°  C.)  for  a  moment  do  not  do  their  work  thoroughly. 
This  objection  depends  entirely  upon  the  object  in  view.  If 
the  design  is  to  destroy  the  bacteria  wholly,  or  in  large 
measure,  the  objection  is  well  grounded.  But  if  the  object 
is  simply  to  remove  the  dangers  of  distributing  disease  by 
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means  of  the  food  supply,  the  machine  accomplishes  its  pur- 
pose, for  a  heat  of  175 °  (8o°  C.)  continued  a  minute  probably 
renders  innocuous  all  the  disease  germs  likely  to  be  in  milk. 

The  surprising  fact  is  that  this  Denmark  company  is  able 
to  furnish  its  milk  to  its  customers  at  the  same  price  that  the 
ordinary  companies  in  the  city  furnish  raw  milk  and  can  do 
this  at  a  profit  probably  equal  to  that  of  the  other  companies. 
The  explanation  appears  to  be  in  several  circumstances,  the 
chief  of  which  is  that  they  do  not  need  to  demand  that  the  milk 
which  is  sent  to  them  shall  be  kept  so  cool.  It  is  cheaper  to 
produce  heat  than  to  produce  cold,  and  whereas  the  ordinary 
milk  dealers  in  Copenhagen  insist  that  the  milk  which  they 
receive  shall  not  be  at  a  temperature  of  above  390  (40  C),  the 
pasteurizing  institution  receives  it  up  to  500  (io°  C).  The 
difference  in  expense  between  keeping  the  milk  at  390  (40  C.) 
and  500  (io°  C.)  is  almost  sufficient  to  pay  for  the  expense  of 
pasteurizing  milk  after  it  reaches  the  factory.  Heat  is  cheaper 
than  cold.  There  are  other  lines  in  which  a  saving  is  pro- 
duced, also,  and  the  result  is  that  pasteurized  milk  can  be 
bought  in  Copenhagen  at  the  same  price  as  ordinary  milk. 
The  purchaser  can  be  confident  that  he  is  obtaining  milk 
which  offers  no  danger,  either  as  a  source  of  tuberculosis  or 
any  other  contagious  disease,  which  has  no  taste  other  than 
that  present  in  normal  milk,  and  which  is  as  digestible  and  as 
easily  assimilated  as  raw  milk.  It  is  the  most  successful  ap- 
plication of  pasteurizing  on  a  large  scale  that  has  been  adopted 
anywhere  in  the  world,  and  furnishes  the  public  with  this  food 
product  in  the  safest  and  the  most  satisfactory  condition. 

So  far  as  I  am  aware,  the  method  of  furnishing  pasteurized 
milk  in  large  quantities  has  not  been  adopted  to  any  great  ex- 
tent in  other  European  cities.  There  are  some  other  places 
where  smaller  institutions  have  been  developed  and  where 
such  pasteurized  milk  can  be  bought,  but  as  a  rule  the  pur- 
chasers in  European  cities  must  buy  either  raw  milk  or  steril- 
ized milk. 

This  whole  development  of  pasteurized  and  sterilized  milk 
is  apparently  in  its  infancy.  The  belief  that  milk  is  frequently 
a  source  of  the  distribution  of  disease  is  so  rapidly  growing 
that  the  demand  for  some  method  of  treating  milk  before  its 
distribution  is  becoming  louder  each  year.  In  some  European 
countries  children  in  the  schools  are  taught  the  danger  of 
drinking  raw  milk.  The  physicians  from  the  medical  schools 
are  everywhere  taught  of  this  danger  and,  as  the  result  of  these 
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two  facts,  the  demand  for  sterilization  and  pasteurization  is 
absolutely  sure  to  grow  in  the  future.  It  might  be  well  for 
our  own  dairymen  in  the  United  States  to  take  a  lesson  from 
these  facts  and  to  be  prepared  in  the  near  future  to  furnish  our 
own  public  with  a  similar  grade  of  pasteurized  and  sterilized 
milk.  For  it  is  pretty  certain  that  a  similar  demand  is  to 
arise  in  this  country.  If  some  of  our  milk  companies  would 
establish  as  successful  a  method  of  pasteurizing  milk  as  has 
been  adopted  in  Copenhagen,  and  should  use  the  proper  means 
of  introducing  it  into  our  cities,  there  is  no  question  that  the 
scheme  would  meet  with  very  great  success  and  would  un- 
doubtedly yield  large  financial  returns  to  its  originators.  Al- 
though the  people  of  this  country  are  not  so  alarmed  over  the 
dangers  from  milk  as  are  the  Europeans,  nevertheless  we  drink 
much  more  milk  than  they  do  in  Europe,  and  if  the  consumers 
of  milk  could  be  promised  absolute  surety  against  disease,  and 
at  the  same  time  be  furnished  milk  at  the  same  price  as  the 
ordinary  milk,  there  is  no  question  that  the  method  would  be 
exceedingly  popular  from  the  very  start. 


II.     BACTERIOLOGY  IN   BUTTER-MAKING   IN  EUROPEAN 

DAIRIES. 

The  influence  of  bacteriology  upon  methods  of  butter- 
making  has  not  been  so  widely  extended  as  has  its  influence 
upon  matters  connected  with  milk  supply.  If  we  look  over  the 
various  countries  in  Europe  we  shall  find  that  the  southern 
Continental  nations  and  England  have,  up  to  the  present  time, 
been  almost  unaffected  in  their  methods  of  butter-making  by 
the  facts  connected  with  the  discoveries  of  bacteriology.  On 
the  other  hand,  the  northern  nations  have  been  more  influenced 
thereby,  and  in  northern  Germany,  and  more  especially  in 
Denmark,  the  methods  of  butter-making  have  been  almost 
completely  changed  within  the  last  ten  years  under  the  in- 
fluence of  bacteriological  discoveries.  In  the  butter-making 
communities  in  northern  Europe,  the  whole  process  of 
handling  the  milk  from  the  time  that  it  leaves  the  cow  until  the 
time  the  butter  is  ready  for  market  has  been  entirely  revolu- 
tionized. The  methods  adopted  there  are  only  somewhat 
slowly  extending  into  other  countries,  but  apparently  it  is  a 
matter  of  a  few  years  only  when  similar  methods  will  be 
adopted  everywhere  that  there  is  an  attempt  made  to  obtain  a 
high  quality  of  butter. 
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As  is  well  known,  the  study  of  bacteriology  has  turned  the 
attention  of  butter-makers  primarily  to  the  process  of  cream 
ripening.  It  has  shown  them  that  in  the  proper  ripening  of 
the  cream  lies  the  secret  of  obtaining  the  best  quality  of  butter. 
It  has  shown  them  that  under  usual  conditions  this  cream 
ripening  is  largely  a  matter  of  chance.  It  has  proved  that  the 
quality  of  the  product  is  in  considerable  degree  dependent  upon 
the  particular  kind  of  bacteria  which  may  ripen  the  cream, 
and  has  shown  that  by  natural  processes  the  butter-maker  is 
unable  to  be  sure-  of  obtaining  the  desirable  species.  These 
facts  are  well  known,  but  the  practical  application  of  them 
has  not  been  very  widely  extended  in  any  European  country 
except  Denmark  and  northern  Germany. 

PURE  CULTURES  IN  DENMARK. 

It  was  in  Denmark,  however,  that  the  practical  application 
of  this  subject  was  first  made.  The  reputation  of  Danish 
butter  is  well  known.  It  stands,  without  question,  at  the  head 
of  all  types  of  European  butter.  Danish  butter  is  exported  in 
very  large  quantities,  is  sold  at  the  highest  prices  in  foreign 
markets.  This  reputation  has  always  adhered  to  the  butter  of 
Denmark,  and  within  the  last  ten  years,  since  the  application 
of  bacteriological  methods  of  butter-making,  the  reputation  of 
the  butter  has  not  fallen,  but  has  increased. 

It  was  in  Denmark  that  the  first  attempt  was  made  to  use 
what  are  now  known  as  pure  cultures  for  cream  ripening. 
Under  the  influence  of  the  Danish  bacteriologist,  Prof.  Storch, 
there  was  introduced  into  the  Danish  creameries  a  method  of 
ripening  cream  through  the  agency  of  artificial  bacteria  cul- 
tures. The  method  was  moderately  successful  and  gradually 
extended.  From  Denmark  it  was  adopted  in  the  dairying 
countries  in  northern  Germany,  and  from  these  places  it  has 
in  isolated  instances  extended  to  other  countries.  But  even 
to  the  present  day  it  is  only  in  these  two  countries  where  the 
use  of  this  method  has  been  adopted  in  anything  more  than 
exceptional  instances.  In  other  countries,  pure  cultures  are 
used  only  when  the  butter-maker  has  trouble  with  his  butter. 
In  Denmark,  however,  the  use  of  pure  cultures  has  become 
very  common.  It  is  stated  that  over  95  per  cent,  of  the  butter 
made  in  this  great  butter-making  country  at  the  present  time 
is  made  by  the  agency  of  artificial  cultures  used  in  cream  ripen- 
ing.    This  percentage  is  surprising,  and  conveys  a  very  great 
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lesson.  Danish  butter-makers  stand  at  the  head  of  the  pro- 
fession for  the  world.  Danish  butter  commands  the  highest 
price  and  has  the  highest  reputation  of  all  butters.  The  Danes 
themselves  adopt  with  practical  uniformity  the  use  of  pure 
cultures,  and  the  undoubted  inference  to  be  drawn  from  this 
is  that  the  use  of  pure  cultures  in  cream  ripening  is  not  only 
practical,  but  it  results  in  uniform  advantage. 

The  pure  cultures  that  are  used  in  the  different  dairies  in 
Denmark,  however,  are  not  all  alike.  There  are  several  of 
them  for  sale  in  dairy  districts,  and  different  cultures  contain 
quite  different  species  of  bacteria.  Most  of  them  are  really 
pure  cultures,  that  is,  masses  of  a  single  species  of  bacteria. 
Some  of  them,  however,  are  mixtures  of  different  bacteria,  and 
one  at  least  contains  no  less  than  ten  or  a  dozen  different 
species  of  bacteria  mixed  together.  Such  a  mixture  is  not  an 
artificial  one,  but  is  obtained  simply  from  some  natural  starter. 
Doubtless  in  the  action  of  such  a  mixture  some  of  the  bacteria 
have  no  influence  at  all  in  the  process  of  cream  ripening. 

The  actual  operations  in  the  Danish  creamery  may  be  in- 
teresting to  describe  in  some  detail,  inasmuch  as  they  illustrate 
so  well  how  all  of  the  lessons  from  bacteriology  are  brought 
together  and  applied.  A  typical  Danish  creamery,  then,  may 
be  described  somewhat  as  follows:  The  milk  is  brought  to 
the  creamery  in  large  cans.  As  soon  as  it  reaches  the 
creamery  it  is  placed  in  a  large  receiving  vessel  and  warmed 
to  a  moderate  temperature,  about  25  °  C.  From  this  receiving- 
vessel  it  passes  directly  into  a  separator,  and  the  skim-milk  and 
the  cream  are  received  in  separate  compartments.  The  skim- 
milk  is  immediately  pumped  from  the  receiving  vessel  into  a 
large  receptacle  surrounded  by  steam  coils,  through  which 
steam  is  passing  constantly.  In  this  receptacle  the  skim-milk 
is  heated  to  a  temperature  of  1750  (8o°  C.),  the  milk  in  the 
receptacle  being  kept  constantly  at  this  temperature.  As  it 
is  being  constantly  pumped  in  it  is  also  being  constantly 
drawn  out  into  the  milk  cans  of  the  farmer,  who  takes  this 
heated  milk  and  carries  it  back  to  his  farm  for  use  in  feeding 
calves  and  pigs.  The  skim-milk  is  in  this  way  pasteurized  for 
the  purpose  of  neutralizing  the  danger  of  .distributing  tuber- 
culosis. _ 

The  cream  which  comes  from  the  separator  is  elevated  by 
mechanical  contrivances  into  a  smaller  receptacle,  which  is 
also  surrounded  by  steam  coils,  and  in  this  receptacle  the 
cream  is  also  heated  to  a  temperature  of  about  1750  (8o°  C), 
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or  somewhat  less,  remaining  at  this  temperature  for  a  short 
time.  This  pasteurizing  not  only  destroys  the  tubercle  bacilli 
and  all  other  disease  germs  which  might  be  distributed  through 
the  butter,  but  it  also  destroys  the  majority  of  the  lactic 
bacteria.  After  the  pasteurization  the  cream  is  cooled  and 
received  in  large  ripening  vats. 

In  the  meantime  the  dairyman  has  prepared  his  starter. 
This  is  prepared  in  milk  that  has  been  sterilized  by  high  heat, 
and  which  has  been  inoculated  with  a  sufficient  quantity  of  the 
commercial  pure  culture,  which  the  dairyman  buys  in  small 
quantities  at  short  intervals.  The  milk  thus  inoculated  is  al- 
lowed to  stand  at  a  warm  temperature  for  a  day  or  more,  until 
it  becomes  properly  acid  and  slightly  curdled,  and  this  starter 
is  added  to  the  pasteurized  cream  after  it  has  been  cooled. 
The  rest  of  the  process  is  not  especially  different  from  that  in 
other  dairies.  The  ripening  continues  about  a  day  and  the 
churning  and  working  are  as  usual,  although  the  Danish 
butter-maker  is  more  frequently  inclined  to  use  his  hands  in 
working  the  butter  rather  than  a  mechanical  butter-worker. 
The  butter  may  or  may  not  be  salted,  but  if  it  is  salted  the 
amount  of  salt  is  extremely  slight,  not  a  quarter  as  much  as  is 
used  in  the  ordinary  creamery  in  our  own  communities.  By 
this  method  it  will  be  seen  that  pasteurization  has  extended 
almost  universally  in  Denmark,  not  only  to  the  skim-milk,  but 
also  to  the  cream.  As  a  result,  there  is  an  equally  wide  use  of 
artificial  starters.  The  details  of  the  process  in  different 
creameries,  of  coui*se,  differ.  In  some,  the  whole  milk  is 
pasteurized  before  it  is  run  through  the  separator  instead  of 
after.  But  in  practically  all,  the  process  of  pasteurization  is 
an  integral  part  of  the  butter-making. 

The  results  of  this  method  of  the  use  of  pure  cultures  in 
Denmark  are,  of  course,  satisfactory  or  the  method  would  not 
be  so  universally  used.  It  is  somewhat  more  expensive  than 
to  make  the  butter  without  the  use  of  pasteurization  and  pure 
cultures,  and  we  may  be  sure  that  if  the  results  were  not  satis- 
factory the  process  would  not  have  been  adopted  in  over 
ninety-five  per  cent,  of  the  creameries. 

DANISH    DAIRYMAN'S    ASSOCIATION. 

The  Danes  have  a  somewhat  curious  association  of  butter- 
makers,  designed  for  aiding  the  butter-making  communities 
and  determining  so  far  as  possible  the  best  methods  and  the 
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results  of  methods.  This  association  comprises  some  700  of 
the  largest  creameries  in  Denmark,  and  it  is  supported  by 
government  appropriation  of  about  $8,000  yearly.  At  Copen- 
hagen there  is  a  central  committee  whose  duty  it  is  to  put  into 
operation  the  practical  details  of  testing  butter.  At  short 
intervals  this  committee  sends  word  to  a  number  of  the 
creameries  to  forward  to  Copenhagen  immediately  a  sample 
tub  of  butter  from  their  creamery.  There  is  no  regular  order 
taken  in  choosing  the  creameries,  and  the  butter-makers  have 
no  previous  notice  as  to  when  they  are  to  be  called  to  send 
butter.  As  a  result,  there  is  no  possibility  that  a  creamery 
can  prepare  a  special  lot  of  butter  for  this  exhibit.  This  butter 
is  brought  to  Copenhagen,  placed  in  a  cold  room  in  specially 
prepared  vessels  in  such  a  way  that  it  is  impossible  for  the 
scorer  to  determine  the  mark  on  the  butter  and  therefore  to 
determine  from  what  creamery  it  comes.  Apprizers  score 
the  butter  after  it  has  stood  in  this  cold  room  for  a  couple  of 
davs.  Care  is  taken  that  not  a  large  enough  number  of  sam- 
ples are  sent  at  once  to  make  the  scoring  too  difficult.  The 
apprizers  in  each  case  consist  of  six  men  drawn  from  a  list  of 
about  forty  butter  exporters.  Weekly  records  of  the  scoring 
are  published  by  number  only,  each  creamery  thus  knowing 
the  scoring  of  its  own  butter,  but  not  of  its  rivals.  After  the 
scoring  has  been  made,  the  marks  on  the  butter  are  examined 
and  a  record  is  kept  of  the  scoring,  together  with  all  of  the 
data  in  regard  to  the  manufacture  of  each  sample  of  butter. 
The  data  thus  kept  include  everything  in  connection  with  the 
method  of  working,  of  salting,  the  use  of  pure  cultures,  and 
the  particular  kind  of  pure  cultures  that  are  used.  By  this 
method  of  testing  butter  this  dairy  association  has  been  ob- 
taining a  large  amount  of  valuable  information  as  to*  the  prac- 
tical result  of  methods  in  use.  They  have  here  means  of  de- 
termining, not  by  isolated  scoring,  but  by  a  long-continued 
series  of  observations,  the  value  of  pure  culture  methods  as 
compared  with  methods  without  pure  cultures,  the  value  of 
the  different  brands  of  pure  cultures,  and  all  other  details 
which  may  be  collected. 

From  the  record  of  this  association  it  is  therefore  possible 
to  determine  with  a  considerable  degree  of  accuracy  what  has 
been  the  actual  result  of  the  use  of  pure  cultures  in  Denmark. 
Apparently  the  results  are  as  follows :  Butter  made  with  pure 
cultures  is  almost  always  better  than  that  made  by  the  older 
method.     While  this  is  not  always  the  case,  and  while  it  is  true 
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that  some  samples  of  butter  made  without  pure  cultures  rank 
very  high,  there  is  no  uniformity  in  regard  to  the  grade  of  the 
other  types  of  butter,  while  the  butter  made  by  pure  cultures  is 
of  a  uniform  high  grade.  There  has  been,  since  the  intro- 
duction of  pure  cultures,  a  noticeable  and  an  almost  universal 
improvement  in  the  grade  of  Danish  butter  in  general. 
Whether  this  means  that  the  best  grade  of  Danish  butter  has 
been  improved,  it  is  not  very  easy  to  determine,  but  beyond 
question  the  butter  in  Denmark  to-day  grades  higher  and  is 
of  a  superior  quality  to  the  butter  of  ten  years  ago,  before 
the  use  of  pure  cultures  was  adopted.  It  has  been  found, 
thus  far,  difficult  or  impossible  to  determine  any  very  great 
difference  between  the  different  kinds  of  pure  cultures  that 
have  been  used  in  the  different  creameries.  At  one  time  one 
of  the  brands  of  pure  cultures  will  score  higher  and  at  another 
time  another  brand  will  score  higher,  a  result  thought  to  be 
due  to  different  methods  of  use.  With  the  fluctuating  results 
that  have  been  obtained  hitherto,  no  one  of  the  types  of  pure 
cultures  stands  so  prominently  ahead  of  the  others  as  to  claim 
any  special  merit. 

While  the  grade  of  the  butter  has  been  uniformly  increased 
it  has  thus  become  something  of  a  question  whether  the  •keep- 
ing property  of  the  butter  has  been  improved  or  diminished. 
Most  dealers  say  that  the  butter  keeps  as  well  as  ever,  but 
some  of  the  English  dealers  insist  that  the  butter  in  recent 
years  deteriorates  more  quickly  than  it  used  to  in  earlier  years. 
This  is  thought  to  be  due  to  the  fact  that  the  general  grade  of 
butter  sent  from  Denmark  is  at  the  outset  higher  than  it  was  a 
few  years  ago,  and,  as  is  well  known,  the  highest  grade  butter 
deteriorates  more  quickly  under  the  best  of  circumstances 
than  butter  of  an  inferior  quality.  The  lack  of  keeping  power 
complained  of  by  certain  dealers  is,  according  to  the  belief  of 
the  Danish  experts,  due  rather  to  the  uniformly  high  grade  of 
the  butter  than  to  the  fact  that  the  butter  actually  deteriorates 
more  rapidly  than  in  earlier  years. 

The  butter  that  is  produced  by  means  of  these  pure  cultures 
is  extremely  uniform  and  there  is  very  little  difference  between 
the  flavor  of  the  butter  produced  by  the  different  brands  of 
pure  cultures.  In  general,  one  accustomed  to  American  butter 
will  find  that  the  flavor  of  the  Danish  butter  is  rather  flat, 
The  taste  of  the  European  butter  consumer  demands  some- 
thing different  from  the  taste  of  our  own  consumers.     In  Eng- 
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land  and  elsewhere  in  Europe  there  is  desired  a  butter  with  the 
slightest  possible  flavor  and  with  the  smallest  amount  of  salt, 
or,  indeed,  unsalted.  Such  butter  would  not  meet  the  taste 
of  our  consumers.  In  the  United  States  there  is  desired  a 
butter  with  more  flavor,  and  the  butter  which  we  are  especially 
desirous  of  obtaining  here  conversely  is  thought  by  Europeans 
to  be  too  strong  and  to  savor  too  much  of  decay.  These  differ- 
ences in  the  quality  of  the  butter  are  simple  matters  of  taste, 
but  it  is  necessary  for  our  American  butter-makers,  in  com- 
paring Danish  methods  with  our  own,  to  take  into  considera- 
tion the  fact  that  the  Danish  butter-makers  make  a  product 
somewhat  different  from  our  own,  and  one  in  which  there  is 
not  so  high  a  flavor. 

BACTERIA  IN   OLEOMARGARINE. 

Closely  associated  with  the  application  of  bacteriology  to 
butter-making  is  its  application  to  the  preparation  of  artificial 
butter  and  various  oleomargarine  products.  This  subject, 
however,  may  be  passed  over  with  only  a  word.  In  certain 
European  countries,  especially  in  Holland,  oleomargarine  is 
made  in  very  large  quantities.  The  largest  factories  in  the 
world  are  located  in  Rotterdam.  In  these  factories  the  use  of 
pure  cultures  has  for  some  time  been  adopted  with  almost 
absolute  uniformity.  The  shrewd  business  men  who  manage 
these  factories  have  thoroughly  learned  that  if  they  wish  to 
obtain  in  their  products  a  flavor  imitating  that  of  butter  they 
are  obliged  to  use  bacteria  to  give  them  this  flavor.  They 
therefore  buy  the  artificial  pure  cultures  and  inoculate  them 
into  large  quantities  of  pasteurized  milk  in  essentially  the 
same  way  that  the  butter-maker  inoculates  them  in  his  cream. 
They  allow  this  milk  to  stand  in  a  warm  place  for  a  length  of 
time,  which  will  produce  the  proper  amount  of  souring,  and 
then  this  ripened  milk  is  mixed  with  the  fats  and  the  mixed 
oils  made  into  margarine  products.  The  result  is  that  a  flavor 
of  butter  which  is,  of  course,  derived  from  bacteriological 
products  of  the  souring  milk,  is  imparted  to>  the  margarine. 
All  of  the  better  grades  of  artificial  butter  are  made  in  this 
way.  The  margarine  factories  use  various  kinds  of  pure  cul- 
tures and  experiment  upon  them  with  a  good  deal  more  care 
and  know  much  more  about  their  use  than  do  the  butter- 
makers.  Butter-makers  make  comparatively  small  quanti- 
ties   of    butter,    while    oleomargarine    factories    make    their 
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product  in  very  large  quantities,  and  their  market  is  much 
more  dependent  upon  the  grade  of  their  product  than  is  the 
market  for  butter.  Some  of  these  oleo  factories  have  their 
own  bacteriological  laboratories,  where  experiments  are  going 
on  constantly  and  where  they  can  obtain  their  own  pure  cul- 
tures and  make  use  of  the  very  best  results  of  the  most  recent 
advances  in  bacteriology.  The  wide  application  of  bacteria 
in  the  manufacture  of  oleomargarine  products  should  be  a 
lesson  to  the  butter-maker. 


III.    BACTERIOLOGY  IN  CHEESE-MAKING  IN  EUROPE. 

During  the  last  few  years  a  considerable  majority  of  the 
students  of  dairy  bacteriology  have  turned  their  attention  from 
the  study  of  milk  and  butter  to  the  study  of  cheese.  The  rea- 
son for  this  is  a  practical  one.  It  has  been  recognized  for  some 
time  that  the  character  of  the  different  varieties  of  cheese  is 
due,  at  least  in  considerable  degree,  to  the  peculiar  kinds  of 
fermentation  which  take  place  in  the  cheese  during  the  ripen- 
ing. In  the  cheeses  which  are  popular  in  the  markets  of 
Europe,  the  variety  of  flavor  is  very  great.  One  who  goes 
through  the  markets  in  the  different  countries  of  the  Continent 
is  especially  struck  with  the  extremely  great  differences  be- 
tween the  different  kinds  of  cheese,  and  the  great  number  of 
varieties  which  are  popular  in  different  localities.  If  these 
differences  are  due  to  types  of  fermentation  it  would  be  plainly 
a  matter  of  great  practical  value  to  dairying  if  there  could  be 
discovered  some  strictly  scientific  method  of  producing  the 
different  varieties.  The  bacteriologist  who  shall  discover  the 
means  of  applying  in  a  practical  way  to  cheese  making  the 
facts  which  have  been  discovered  in  connection  with  bacteri- 
ology will  not  only  gain  a  great  reputation  for  himself,  but  will 
undoubtedly  reap  a  large  amount  of  financial  profit  at  the 
same  time. 

The  problems  connected  with  cheese  offer,  therefore,  a  very 
fertile  field  for  research.  In  the  application  of  bacteriology 
to  butter-making  it  has  been  thought  that  perhaps  no  further 
great  improvement  can  be  made  now  that  we  have  actually 
learned  to  control  the  flavor  of  butter,  at  least  to  a  considerable 
degree,  by  the  use  of  pure  cultures.  But  in  the  operation  of 
cheese-making  there  are  almost  limitless  possibilities,  because 
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of  the  many  varieties  which  each  country  demands.  If  it  were 
possible  to  find  some  means  of  making  the  popular  cheeses 
in  other  localities  than  those  where  they  are  ordinarily  made, 
it  is  plain  that  a  great  impetus  could  be  given  to  dairying. 
If  Edam  cheeses  could  be  manufactured  equally  well  in  all 
countries  where  they  are  in  demand,  if  Swiss  cheeses  could  be 
made  with  equal  ease  and  equal  surety  outside  of  Switzerland,  it 
is  of  course  plain  that  the  whole  condition  of  the  dairy  industry 
would  be  changed.  For  these  various  reasons  it  is  that  in  the 
last  few  years  bacteriologists  have  ceased  to  pay  much  atten- 
tion to  the  problem  of  the  relation  of  bacteria  to  butter,  and 
have  given  a  correspondingly  great  amount  of  study  to  the 
problem  of  cheese-making. 

The  problem,  however,  has  proved  to  be  an  extremely  diffi- 
cult one.  Its  very  complexity  has  made  the  subject  very  diffi- 
cult to  reach.  There  is  no  question  that  the  flavor  of  the 
cheese  is  developed  during  the  period  of  ripening,  which 
occurs  after  the  cheese  is  made.  But  in  that  ripening  there 
are  a  variety  of  changes  that  take  place.  The  changes  in  the 
chemical  nature  of  the  cheese  are  very  profound,  and  while 
these  are  in  part  due  to  bacteria  they  are  apparently  also  in 
part  due  to  certain  unorganized  ferments  which  are  present  in 
the  milk.  Moreover,  the  growth  of  bacteria  in  such  cheeses 
is  irregular  and  presents  problems  which  have  hitherto  been 
largely  insoluble.  That  the  cheese  flavor  is  due  to  bacteria 
or  to  moulds  is  everywhere  agreed. 

Bacteriologists  are  as  yet  unable  to  agree  as  to  what  kind 
of  bacteria  are  most  intimately  concerned  in  the  ripening  pro- 
cess. While  there  are  some  who  bring  forward  an  abundance 
of  evidence  that  the  lactic  organisms  are  those  primarily  con- 
cerned in  the  process  of  cheese  ripening,  there  are  others  who 
bring  forward  also  a  large  amount  of  good  evidence  that  it  is 
not  the  lactic  organisms,  but  rather  bacteria,  which  give  rise  to 
an  alkaline  reaction  and  which  have  power  to  digest  proteids  ; 
while  beyond  doubt  some  types  of  cheese  owe  their  peculiar 
character  to  moulds,  rather  than  bacteria.  It  is  of  course  clear 
that  when  such  a  simple,  primary  matter  as  this  cannot  be 
settled  with  any  degree  of  unanimity,  we  cannot  expect  to  find 
any  very  considerable  amount  of  practical  results  arising  from 
bacteriological  work.  Until  a  more  thorough  knowledge  of 
the  whole  process  is  obtained  we  can  expect  to  find  very  few 
practical  applications  of  bacteriology  in  cheese-making. 
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At  the  same  time,  there  have  been  some  improvements 
which  have  taken  place  in  cheese  manufacture  as  the  result  of 
bacteriological  knowledge.  It  has  been  shown  beyond  perad- 
venture  that  a  majority  of  the  "  faults  "  which  arise  in  cheese 
and  which  make  their  appearance  during  ripening,  are  due 
to  the  growth  in  the  cheese  of  certain  malign  kinds  of  bacteria, 
or  sometimes  due  to  the  undue  growth  of  bacteria  which, 
under  different  conditions,  would  produce  no  injurious  effect. 
The  "  faults  "  which  arise  in  the  cheese  during  the  ripening  are 
quite  varied  and  need  not  be  enumerated.  They  concern  the 
appearance,  the  consistency,  the  taste,  the  odor,  and  the  health- 
fulness  of  the  cheese,  and  while  it  would  be  premature  to  say 
that  they  are  all  due  to  improper  fermentations,  it  is  now  known 
beyond  question  that  at  least  a  majority  of  them  may  be  attrib- 
uted to  such  causes.  Moreover  it  is  known  that  in  many 
cases  the  sources  of  such  troublesome  fermentations  lie  in  the 
fact  that  there  has  been  used  in  the  manufacture  of  the  cheese, 
milk  which  has  become  unduly  contaminated  with  malign 
bacteria.  There  have  been  enough  instances  discovered  where 
a  troublesome  "  fault "  in  the  cheese  has  been  traced  to  the 
milk  from  a  single  dairy  to  indicate  that  in  the  successful 
method  of  cheese-making  of  the  future  it  will  be  necessary  to 
have  a  more  careful  control  over  the  kinds  of  milk  used  in  the 
manufacture  of  cheese. 

It  has  been  suggested  that  perhaps  it  may  be  necessary  to 
use  the  same  process  of  pasteurization  for  the  purpose  of  get- 
ting rid  of  such  possible  errors  as  is  used  in  the  butter  manu- 
factories. The  pasteurization  of  the  milk  for  cheese-making 
has  as  yet,  however,  not  been  applied  in  any  cheese  factory. 
A  few  experiments  have  been  made  by  bacteriologists  to  de- 
termine whether  it  is  possible  to  pasteurize  the  milk  without 
injury  to  its  curdling  powers  under  the  influence  of  rennet. 
Of  course,  if  such  were  not  the  fact,  it  would  follow  that  pas- 
teurization could  never  be  used  with  success  in  cheese-making. 
These  tentative  experiments  have  indicated  that  when  the 
time  comes  that  bacteriologists  can  offer  promise  of  a  great 
surety  in  the  results,  pasteurization  of  the  milk  for  cheese- 
making  is  perfectly  feasible,  for  when  it  is  properly  conducted 
the  milk  will  be  curdled  by  the  rennet  in  a  perfectly  normal 
fashion. 

Almost  the  only  practical  application  of  bacteriology  in 
general  cheese-making  which  has  been  introduced  as  yet  has 
been  in  the  development  and  the  application  of  a  so-called 
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'*  fermentation  test "  designed  for  the  purpose  of  enabling 
the  cheese-maker  to  exclude  from  his  cheeses  any  milk  which 
is  likely  to  produce  trouble.  Its  application  is  extremely 
simple,  and  there  have  already  been  devised  and  put  upon  the 
market  forms  of  apparatus  which  make  it  convenient  to  use 
in  ordinary  cheese  factories.  It  consists  simply  in  testing 
separately  samples  of  milk  from  each  patron.  The  essence  of 
the  process  is  merely  this :  A  small  sample  of  the  ordinary 
milk  is  put  in  a  special  vessel  by  itself,  and  is  then  subjected 
to  a  moderately  warm  temperature  and  carefully  watched.  If 
the  milk  is  found  to  curdle  in  a  proper  time  in  a  normal  fash- 
ion it  is  regarded  as  perfectly  safe  to  use ;  but  if  the  milk  be- 
comes full  of  gas  bubbles  in  the  curdling,  if  the  nose  or  the 
tongue  detects  any  specially  unpleasant  or  unusual  qualities,  it 
is  inferred  that  the  milk  is  filled  with  bacteria  that  will  be  de- 
leterious to  the  process  of  cheese-making.  When  this  occurs 
the  milk  from  the  sources  from  which  the  sample  is  taken  is  not 
allowed  to  be  mixed  with  the  ordinary  milk  for  the  purpose  of 
making  the  cheese.  This  fermentation  test  is  not  used  very 
widely.  As  a  rule  cheese  is  made  to-day  practically  as  it  was 
fifteen  years  ago.  before  any  knowledge  of  bacteriology  was 
obtained.  But  cheese-makers  have  learned  that  this  fermen- 
tation test  may  be  used  at  time  of  trouble  and  may  be  used 
as  a  means  of  discriminating  milk  that  can  be  safely  put  into 
cheeses  from  that  which  it  is  not  safe  to  use  in  this  way.  The 
practical  difficulty  in  the  way  of  the  test  is,  of  course,  that  the 
cheese-maker  may  not  discover  until  weeks  after  the  cheeses 
are  made  that  they  are  likely  to  develop  certain  undesirable 
faults,  and  by  this  time  the  fermentation  test  is  of  comparatively 
little  use.  The  original  source  of  error  has  very  likely  disap- 
peared, and  the  application  of  the  fermentation  test  after  the 
discovery  that  the  cheeses  are  liable  to  "  faults  "  is  too  late 
to  be  of  much  use.  Nevertheless  the  fermentation  test  has 
been  in  some  cases  found  to  be  of  practical  value. 

The  success  of  the  use  of  pure  cultures  in  improving  the 
quality  of  butter,  and  the  manifestly  close  relation  between  the 
form  of  fermentation  in  ripening  cheese,  and  the  character  of 
the  cheese,  suggests,  of  course,  a  very  great  possibility  of  the 
application  of  pure  cultures  to  the  process  of  cheese-making. 
If  it  is  true  that  the  flavors  of  different  kinds  of  cheeses  are  due 
to  different  species  of  bacteria  or  moulds,  it  ought  to  be  possible 
to  use  pure  cultures  of  the  proper  species  in  such  a  way  as  to 
give  rise  to  perfect  uniformity  in  the  results,  and  to  make  it 


g6  STORRS    AGRICULTURAL    EXPERIMENT    STATION. 

possible  to  produce  in  any  part  of  the  globe  any  particular  kind 
of  cheese.  It  is  along  this  line  that  bacteriologists  are  work- 
ing to-day,  hoping  that  by  an  extension  of  their  experiments 
they  will  learn  what  kind  of  pure  cultures  can  be  used  in  cheese- 
making  to  give  the  most  desirable  results.  Up  to  the  present 
time,  however,  no  practical  results  in  this  line  of  work  have 
been  reached.  There  is,  it  is  true,  one  European  bacteriologist 
who  has  put  upon  the  market  a  pure  culture  of  bacteria  for 
cheese-making,  making  great  claims  for  it,  as  giving  rise  to 
a  very  high  grade  of  cheese  with  uniform  results.  It  has  not 
been  as  yet  used  to  any  very  great  extent,  and,  certainly,  has  as 
yet  no  very  great  reputation.  There  is  another  who  has  suc- 
ceeded in  making  fine  cheeses  by  the  use  of  certain  species  of 
moulds.  Beyond  this,  while  other  bacteriologists  have  species 
of  bacteria  which  in  their  laboratory  experiments  have  pro- 
duced very  desirable  results,  and  have  given  rise  to  cheese  with 
flavors  that  appear  to  be  normal  and  uniform,  the  application 
of  the  method  of  the  artificial  use  of  bacteria  in  cheese-making 
has  scarcely  extended  beyond  laboratory  experiments,  and 
in  practical  cheese-making  is  as  yet  almost  unknown. 

SLIMY   WHEY   CHEESE   OF   HOLLAND. 

There  is,  however,  in  Holland  a  practical  application  of 
bacteriology  to  cheese-making  which  has  been  derived  not 
from  laboratory  experimentation,  but  rather  from  dairy 
practice.  In  the  manufacture  of  the  common  Holland  cheeses, 
of  which  the  Edam  cheese  is  best  known  to  us,  the  ordinary 
method  is  to  make  the  milk  from  a  single  day's  milking  into 
one  or  more  small  cheeses  and  to  allow  these  cheeses  to  ripen 
under  perfectly  natural  processes.  It  takes,  however,  a  num- 
ber of  weeks  to  produce  the  ripening  of  such  cheeses,  and  they 
are  not  ready  for  market  for  about  six  weeks.  Moreover,  there 
is  no  absolute  uniformity  of  results. 

There  has  been  introduced  into  Holland  a  method  of  has- 
tening this  ripening  process  and  producing  a  greater  uni- 
formity of  result  by  the  use  of  what  is  known  as  "  slimy  whey." 
This  slimy  whey  is  nothing  more  than  a  milk  culture  of  bac- 
teria, and  it  is  carried  by  the  cheese-maker  from  day  to  day 
as  a  butter-maker  keeps  his  starter.  A  certain  quantity  of 
the  material  is  added  to  the  milk  which  is  to  be  made  into  the 
cheese. 
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A  study  of  this  slimy  whey  shows  that  it  is  a  culture  of  a 
number  of  varieties  of  bacteria  and  yeasts,  and  that  prominent 
among-  them  is  a  certain  micrococcus  which  has  the  power  of 
rendering  the  milk  very  slimy.  When  this  organism  grows  in 
milk  alone  its  effect  is  not  very  great,  and  it  produces  no  slime. 
When,  however,  it  grows  in  company  with  yeasts  which  con- 
sume the  dissolved  oxygen  the  milk  becomes  slimy.  Al- 
though there  may  be  several  organisms  together  in  this  starter 
the  slimy  micrococcus  appears  to  the  primary  one,  for  all 
instances  of  good  slimy  whey  which  are  used  in  cheese-making 
contain  this  organism.  In  the  last  few  years  the  use  of  this 
slimy  whey  in  Holland  cheese-making  has  increased  until  at 
the  present  time  something  like  one-third  of  the  cheese  which 
is  made  in  Holland  is  made  by  means  of  this  artificial  starter. 

The  results  of  its  use  are  both  favorable  and  unfavorable. 
In  the  first  place,  the  ripening  is  hastened  and  the  cheese  is 
ripened  considerably  sooner  than  is  cheese  which  is  ripened 
without  such  a  starter.  It  is  ready  for  market  in  four  weeks 
instead  of  six.  In  the  second  place,  the  ripening  is  more  uni- 
form, and  the  farmer  that  uses  the  starter  is  more  sure  of  getting 
desirable  results  than  the  farmer  who  makes  his  cheese  without 
it.  These  two  factors,  of  course,  are  very  desirable  ones. 
But,  on  the  other  hand,  the  character  of  the  cheese  is  some- 
what different  from  that  of  the  natural  cheese,  its  consistency 
varies  slightly  so  that  the  expert  can  determine  at  a  glance 
whether  the  cheese  has  been  ripened  with  the  slimy  whey  or 
not.  Again,  the  character  of  the  ripening  is  thought  to  be 
slightly  inferior,  the  flavor  obtained  not  being  equal  to  that  of 
the  best  cheeses  obtained  by  a  natural  method ;  and,  lastly, 
the  keeping  quality  of  the  cheese  flavor  appears  to  be  some- 
what less  than  that  of  natural  cheese.  The  buyers  who  wish 
cheese  for  exportation  buy  almost  wholly  the  cheese  made  by 
natural  processes,  while  cheeses  that  are  bought  for  immediate 
sale  and  immediate  use  are  more  likely  to  be  those  made  by  the 
artificial  starter.  The  Edam  cheeses  that  we  obtain  in  this 
country  are,  therefore,  nearly  all  of  them  made  by  the  natural 
process.  In  the  use  of  this  slimy  whey  the  farmer  is  obliged 
to  renew  his  stock  culture  frequently,  for  his  starter  runs  out 
in  the  course  of  time.  On  some  farms,  indeed,  it  is  found  im- 
possible to  keep  these  starters  pure  for  more  than  a  short  time, 
and  they  must  be  constantly  renewed,  while  on  others,  for 
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reasons  yet  unknown,  they  can  be  kept  for  week  after  week 
without  difficulty. 

There  is  little  question  that  if  the  cheese  manufacturing  in 
Holland  was  carried  on  in  larger  factories  this  process  of  the 
use  of  artificial  starters  would  be  developed  much  more  rapidly 
and  more  successfully  than  it  has  been.  The  majority  of 
Holland  cheeses  are  made  in  individual  farms,  and  a  farm  in 
Holland  is  a  very  small  tract  of  land.  Such  a  farm  will  fre- 
quently make  only  one  of  these  small  cheeses  a  day;  if  they 
make  three  it  is  exceptional.  Of  course,  some  larger  farms 
will  make  more.  But  where  the  cheese  is  made  in  such  small 
quantities  there  is  no  special  incentive  and  no  opportunity  for 
the  development  and  application  of  new  methods  by  experi- 
ment. There  have  in  the  last  few  years  been  started  some 
cheese  factories  where  a  larger  amount  of  milk  is  received  daily 
from  many  farms  and  where  these  Holland  cheeses  are  made 
in  large  quantities.  Up  to  the  present  time,  however,  the 
cheeses  thus  made  are  decidedly  inferior  to  those  made  on  the 
farm,  a  fact  that  is  in  considerable  measure  due  to  the  use  of 
the  same  methods  that  have  given  a  bad  reputation  to  Amer- 
ican cheese.  Instead  of  using  whole  milk,  skim  milk  or  half 
skim  milk  is  used,  and  the  quality  of  the  cheese  is  in  conse- 
quence deteriorated.  It  is  certainly  within  the  region  of  prob- 
ability that  these  larger  factories  in  the  future,  through  the 
assistance  of  the  experiment  stations  that  are  working  upon 
the  subject  of  slimy  whey,  will  develop  this  method  and  ob- 
tain more  valuable  applications.  But  even  at  present  the  use 
of  slimy  whey  is  adopted  on  one-third  of  the  cheese-making 
farms,  and  its  use  is  apparently  extending  because  of  the 
greater  rapidity  of  ripening,  and  the  greater  uniformity  which 
it  brings. 

Except  in  these  few  directions  bacteriology  has  as  yet 
played  no  part  in  practical  cheese-making.  It  is  the  confident 
belief  of  bacteriologists  that  there  is  a  greater  future  for  the 
application  of  their  results  in  this  direction  than  in  any  other, 
and  they  are  convinced  that  a  few  years  will  see  the  use  of  pure 
cultures  in  cheese-making  developed  to  an  extent  much  greater 
than  it  has  been  yet  developed  in  butter-making.  Up  to  the 
present  time,  however,  the  cheese-makers  say  that  bacteriology 
is  very  interesting,  but  it  has  given  them  almost  nothing  that 
is  practical  for  their  use. 
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IV.     SUMMARY   OF   MORE   IMPORTANT  APPLICATION  OF 
DAIRY  BACTERIOLOGY  IN  EUROPE. 

The  following  is  a  summary  of  the  statements  above  regard- 
ing the  more  important  practical  applications  of  bacteriology 
to  dairying  in  Europe: 

1.  A  knowledge  of  the  action  of  bacteria  upon  milk  has 
led  to  a  very  careful  guarding  of  milk  from  contamination. 
This  has  been  directed  first  to  the  cow,  second  to  the  conditions 
in  the  cow  stall,  third  to  the  cleaning  of  the  milk  vessels,  ancf 
fourth  to  the  methods  of  handling  the  milk. 

2.  The  demonstration  of  the  agency  of  milk  in  distribut- 
ing disease  has  led  to  the  taking  of  great  pains  to  prevent  the 
milk  from  coming  in  the  vicinity  of  disease  germs.  This  has 
resulted  in  (1)  the  attempt  to  exclude  all  persons,  who  have 
contact  with  contagious  diseases,  from  any  participation  in 
handling  the  milk ;  (2)  greater  care  in  regard  to  the  water  used 
in  the  dairy;  and  (3)  the  attempt  to  exclude  from  the  dairy 
herd  all  animals  suffering  from  any  sort  of  udder  disease. 

3.  Proper  regulations  can  be  better  enforced  by  large 
business  firms  than  by  public  statute,  and  partly  as  a  result  of 
this,  the  milk  supply  of  the  large  cities  is  passing  into  the  hands 
of  a  few  large  firms. 

4.  As  the  public  has  learned  how  disease  is  distributed  by 
milk  the  demand  for  sterilized  milk  has  grown  until  it  can  be 
purchased  in  most  cities  from  the  ordinary  milk  men.  The 
dislike  of  the  taste  of  sterilized  milk  and  the  belief  that  steriliz- 
ing makes  it  somewhat  less  easily  digested  have  led  to  the 
adoption  of  the  process  of  pasteurizing,  though  it  is  rather 
slow  in  coming  into  use. 

5.  The  use  of  bacteria  cultures  for  cream  ripening  in  the 
process  of  butter-making  is  confined  chiefly  to  Denmark  and 
North  Germany.  In  Denmark  over  ninety-five  per  cent,  of 
the  butter  is  made  by  the  use  of  artificial  pure  cultures  of  bac- 
teria inoculated  into  pasteurized  cream.  The  results  have 
been  highly  satisfactory  to  the  Danish  butter-makers.  Oleo- 
margarine is  largely  made  by  the  use  of  pure  cultures. 

6.  Up  to  the  present  no  important  practical  applications 
of  bacteriological  knowledge  have  been  made  in  the  process  of 
cheese-making.  The  only  instance  in  practice  where  bacteria 
are  artificially  inoculated  into  milk  to  produce  cheese  ripening 
is  in  the  use  of  "  slimy  whey  "  in  the  making  of  Holland 
cheeses. 
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TUBERCULOUS-  COWS,  AND  THE  USE  OF  THEIR 
MILK  IN  FEEDING  CALVES. 

By  C.  S.  Phelps. 

In  October,  1896,  arrangements  were  made  with  the  Con- 
necticut State  Cattle  Commission  by  which  four  condemned 
Devon  cows  were  placed  at  the  disposal  of  the  Station  for  the 
purpose  of  making  some  observations  and  experiments  on 
tuberculosis.  The  herd  from  which  the  animals  came  was 
officially  tested  with  tuberculin  by  the  Cattle  Commissioners 
in  March,  1896,  and  several  of  the  animals  in  the  herd  were 
condemned  and  slaughtered.  At  that  time  the  four  animals, 
which  were  later  taken  for  experiment,  failed  to  respond  (see 
page  101.)  These  were  officially  tagged  as  free  from  the 
disease,  and  were  numbered  1337,  1341,  1343,  and  1344. 

In  October,  1896,  the  herd  was  again  tested  with  tubercu- 
lin by  the  same  commissioners,  and  the  four  cows  just  referred 
to  responded  to  the  test  (see  page  101),  and  were  shortly  after- 
ward placed  at  the  disposal  of  the  Station,  and  have  been  kept 
in  quarantine  since  that  time. 

The  appearance  of  the  disease  in  animals  which  seven 
months  before  were  pronounced  sound  may,  perhaps,  be  ac- 
counted for  in  one  of  three  ways.  First:  The  disease  may 
have  been  present  at  the  time  of  the  first  test,  and,  through 
failure  on  the  part  of  the  tuberculin  to  react,  its  presence  was 
not  revealed.  Second  :  At  the  time  of  the  first  test  the  germs 
may  have  but  recently  found  lodgment  in  the  animals.  In 
this  case  the  disease  might  have  been  so  little  developed  as  not 
to  cause  a  response  to  the  test.  Third:  The  disease  germs 
may  have  been  acquired  by  these  cows  after  the  first  test  was 
made,  owing  to  insufficient  care  having  been  used  in  disinfect- 
ing the  stables. 

These  particular  animals  were  chosen  for  experiment,  be- 
cause there  was  good  reason  to  believe  that  the  disease  was 
present  in  its  earlier  stages.  One  object  in  view  was  to  study 
the  effect  of  the  milk  of  slightly  diseased  cows  when  fed  to 
healthy  calves,  and  also  the  relative  danger  from  the  spread  of 
the  disease  by  association  with  diseased  animals. 
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The  following  table  gives  the  temperatures  in  the  two  tests 
made  before  the  cows  came  to  the  Station.  The  numbers  for 
the  cows  which  were  used  in  these  earlier  tests  have  been  re- 
tained by  the  Station : 


Table  i. 

Tuberculin  tests  made  with  cows  prior  to  their  arrival  at  the 
Station* 


Number  of  cow. 

Before 
injection,    i 

AFTER   INJECTION. 

8  P.  M. 

10  P.  M. 

6  A.  M. 

8  A.  M. 

10  A.  M. 

12. M. 

2  P.  M 

Test  made  March  14-/3, 

i8q6. 

1337,       .... 

102.2 

102.8 

I02.3 

102.6 

IO3.O 

102.4 

IO2.4 

1341,       .... 

IOI. I 

101. 3 

101. 6 

102.2 

I02.2 

IO2.4 

I02.0 

1343.        .... 

IOI.O 

101. 6 

101. 8 

101. 8 

I02. 1 

I02. 1 

I02.2 

1344.        .... 

IOI.O 

101. 5 

100.7 

101. 6 

101. 4 

I02.0 

IOI. 4 

Test  made  October  26-27. 

i8g6. 
1337,       .... 
I34L       .... 

1343,  .... 

1344,  .... 

101. 3 
101. 6 
102.0 
101. 8 

101. 4 
101. 4 
101. 7 

IOI. 1 

100.6 

100.8 

99-6 

102.0 

101. 6 

101. 7 
101. 6 
102.0 

IO3.O 
102.4 
102.8 

105.0 

104.4 
104.4 
104.4 
105.8 

104.8 
105.6 
105.0 
105.6 

Care  of  the  cows,  and  tuberculin  tests  after  they  were  taken 
in  charge  by  the  Station.  —  When  the  cows  were  brought  to  the 
Station  they  were  placed  in  a  high,  light,  and  airy  stable,  af- 
fording about  1,500  cubic  feet  of  air  space  per  cow,  although 
later  several  calves  occupied  the  same  stables  with  the  cows. 
The  Station  barn  is  located  about  eighty  rods  from  the  College 
barn,  and  the  tuberculous  animals  have  been  kept  separate  from 
any  other  cattle.  Adjoining  the  stables  is  a  yard  about  one- 
half  acre  in  area,  where  the  animals  can  exercise.  In  mild 
weather  they  have  occupied  the  yard  most  of  the  day.  No 
special  treatment  for  the  disease  has  been  attempted,  but  good 
care  and  feed  have  been  afforded  at  all  times.  Plans  were 
made  whereby  the  animals  could  be  subjected  to  the  tuber- 
culin test  from  time  to  time.  These  tests  were,  in  most  cases, 
made  by  the  College  veterinarian. 

*  Through  the  courtesy  of  the  former  Secretary  of  the  State  Cattle  Commission 
we  are  able  to  publish  the  temperatures  obtained  in  the  tuberculin  tests  made  prior 
to  the  arrival  of  the  cows  at  the  Station.    These  tests  were  made  by  Dr.  L.  J.  Storrs. 
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The  first  test  after  the  cows  reached  the  Station  was  made 
by  the  College  veterinarian,  Dr.  George  A.  Waterman,  January 
26-27,  1897.  This  was  three  months  after  the  animals  were 
condemned  by  the  Cattle  Commissioners.  All  four  of  the 
cows  responded  clearly  to  the  test.  In  addition  to  the  neces- 
sary rise  of  temperature  (two  degrees  above  the  maximum  be- 
fore injection),  to  indicate  the  presence  of  the  disease,  cow  No. 
1337  showed  a  roughness  of  the  hair  at  9.30  a.  m.,  the  27th, 
and  Nos.  1341,  1343,  and  1344  each  showed  a  decided  chill  be- 
tween 9.30  a.  m.  and  3  p.  m.  The  next  two  tuberculin  tests 
were  made  by  the  same  veterinarian.  Three  months  later, 
April  26th-27th,  all  four  of  the  cows  were  injected.  At  that 
time  cows  Nos.  1341  and  1344  responded  to  the  test,  while  the 
other  two  cows  showed  no  apparent  results.  None  of  the  cows 
manifested  any  signs  of  chill.  The  next  test  was  made  about 
four  months  later,  July  30th-3ist.  At  that  time  none  of  the 
cows  gave  an  appreciable  rise  of  temperature,  nor  did  they 
manifest  any  physical  symptoms,  such  as  chilling  or  roughness 
of  the  hair.  Late  in  September  it  was  thought  desirable  to  re- 
peat the  test,  and  as  the  College  was  temporarily  without  a 
veterinarian,  the  services  of  Dr.  L.  J.  Storrs  were  engaged. 
No  response  either  in  rise  of  temperature  or  physical  symptoms 
was  observed. 

The  tuberculin  tests  which  were  made  in  December,  1897, 
April,  1898,  and  December,  1898,  were  conducted  by  Dr.  N. 
S.  Mayo,  the  present  College  veterinarian.  In  these  tests  the 
temperatures  before  injection  were  taken  every  three  hours 
throughout  the  day,  but  only  the  maxima  and  averages  for 
the  day  are  given  in  the  table.  In  the  test  made  December 
17-18,  1897,  cow  No.  1344  showed  a  marked  rise  of  tempera- 
ture, while  the  other  three  showed  no  response.  In  the  test 
made  April  11-12,  1898,  cow  No.  1343  responded,  while  the 
other  three  cows  did  not.  Cow  No.  1344  showed  a  slight  rise  of 
temperature  at  4,  6,  and  8  p.  m.,  the  day  after  injection,  but  she 
was  observed  to  be  in  heat  at  this  time,  a  condition  which  would 
doubtless  account  for  slight  abnormal  temperatures. 
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Table  2. 

Tuberculin  tests  of  tuberculous  cows,  and  of  calves  which  were 

fed  their  milk. 


Date  of 

Be 

After  injection. 

TEST  AND 

FORE 

1 

. 

NUMBER  OF 

INJECTION. 

i.  ■   1     s 

s 

s* 

s 

s 

s 

ANIMAL. 

\o         '        00 

< 

0 

n 

i.- 

% 

*o 

» 

fan.  26-27, 

1897. 

5P.M. 

9  P.M. 

1337, 

IOI.O 

IOI.2 

101.5 

102.  I 

104.0 

105.2 

106.1 

— 

1C4.8 

— 

I34L 

102.2 

IOI.5 

102. 1 

I02.5 

103.6 

102.6 

103.2 

1C4.9 

106.1 

— 

1343, 

100.9 

IOO.3 

101.4 

102.0 

I02.  Q 

105.1 

106.2 

— 

105.0 

— 

1344, 

100.6 

100.  I 

IOI.2 

101.6 

IO3.O 

105.0 

105.9 

— 

105.6 

— 

A  (calf),    - 

102.0 

102.0 

IOI.5 

101. 1 

IOI.4 

101.6 

101.6 

— 

102.2 

— 

March  3-4. 

4P.M. 

9  P.M. 

B(calf),    - 

102.7 

103.4 

I02. 1 

102.6 

102.2 

101.5 

101.7 

— 

— 

— 

Mar.  29-30 

5  P.M. 

9  P.M. 

A  (calf),    - 

102.4 

102.6 

IO2.4 

102.0 

IOI.7 

101.9 

102.4 

— 

— 

— 

Apr.  26-27. 

5  P.M. 

9  P.M. 

1337. 

103.7 

102.0 

IO2.4 

102.2 

I02.0 

102.2 

102.0 

— 

— 

— 

1341, 

102.8 

101.5 

I02.6 

103.7 

1C5.2 

106.0 

105.8 

— 

— 

— 

1343, 

102.0 

101.6 

102.0 

102.  t 

102.2 

102.0 

101. 8 

— 

— 

— 

1344. 

101.6 

IOI.O 

I02.5 

103.4 

103.8 

103.8 

102.8 

— 

— 

— 

July  30-31. 

5P.M. 

II  P.M. 

1337, 

101.8 

IOI.3 

I02.2 

102.0 

102.2 

102. 1 

102.2 

101.3 

102.4 

102. 1 

1341, 

101.6 

IOI.O 

IO2.5 

102.  S 

101 .9 

101.8 

101.5 

101.2 

101.3 

IOI.O 

1343, 

101.8 

IOI.O 

I02.8 

102.7 

102. 1 

102.2 

102.0 

101.8 

101.4 

101.4 

1344. 

IOI.I 

100.6 

102. 1 

102.4 

101.7 

102.0 

102.0 

102.0 

102.0 

IOI  .0 

A  (calf),    - 

102.5 

101.8 

101.8 

101.8 

101.4 

102.0 

101.8 

— 

— 

— 

B  (calf),    - 

101.8 

101.9 

101.2 

101.4 

101.6 

101.6 

101.9 

— 

— 

— 

C  (calf),    - 

103.0 

102.0 

101.8 

101.5 

101.7 

101.8 

102.4 

— 

— 

— 

Sept.  27-28. 

8p.m. 

IOP.M. 

1337, 

— 

101.8 

102.0 

102. 1 

101.9 

101.6 

101.6 

— 

— 

— 

1341, 

— 

101 .5 

101.3 

101.2 

101.5 

102.0 

101.8 

— 

— 

— 

1343, 

— 

101.7 

101.5 

101.6 

101.5 

101.3 

101.5 

— 

— 

— 

1344, 

— 

IOI.O 

IOI.I 

101.4 

101.2 

101.2 

IOI.I 

— 

— 

— 

A  (calf),    - 

102.6 

101.6 

101.6 

101.4 

101.7 

101.8 

102.0 

— 

— 

— 

B  (calf),    - 

102.3 

101.7 

101.7 

101.3 

IOI.O 

101.2 

101.5 

— 

— 

— 

C  (calf),    - 

102.4 

101.6 

101.8 

101.4 

101.7 

101.8 

101.8 

— 

— 

— 

Dec.  17-18. 

Max- 

*Aver- 

imum 

age. 

1337, 

102.8 

101.6 

101.3 

101.7 

102.9 

102.9 

102.6 

102.5 

103.0 

103.5 

1341, 

102.2 

101.3 

101.2 

102.0 

102.3 

103.0 

102.2 

102.6 

102 . 1 

101. 5 

1343, 

102.2 

101.5 

IOI.I 

102.0 

101 .9 

102.4 

102.0 

iot.8 

IOI.O 

101. 8 

1344, 

102.3 

IOI.O 

101.5 

102.2 

104.4 

106  4 

107.0 

105.7 

104.4 

102.  S 

A  (calf),    - 

101.S 

IOI.I 

100.8 

101.8 

101.6 

101.6 

100.9 

102.2 

101.8 

IOI.O 

B  (calf),    - 

101.8 

101.3 

IOI.O 

101.2 

IOI.O 

101.2 

101.9 

101.7 

102.2 

100.  S 

C  (calf),.  - 

102.2 

101 .4 

IOI.O 

101.5 

IOI.2 

101.4 

101.7 

101.7 

102.2 

101. 4 

D  (calf),    -   102.6 

102. 1 

102.0 

101.7 

IOI.2 

102.0 

101.8 

102.0 

102.0 

102.0 
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Date  of 

Before 

After  injection. 

TEST  AND 

NUMBER  OF 
ANIMAL. 

INJECTION. 

< 

< 

< 

s 

i 

Oh' 

0." 

\o 

00 

0 

N 

"* 

\o 

00 

Apr.  11-12, 

Max- 

*Aver- 

i8q8. 

imum 

age. 

1337, 

IOI.8 

101.3 

101.8 

102.6 

102.3 

102.2 

101.8 

IOT.8 

101.9 

102.0 

1341, 

101.8 

101.3 

102.0 

102.6 

102.4 

I02.6 

101.9 

102.0 

101.8 

101.6 

1343, 

102. 1 

101.5 

102.3 

104.0 

104.2 

104.5 

104.0 

102.5 

101.9 

102.0 

1344, 

101.2 

100.8 

101.7 

102.5 

102.7 

102.8 

102.7 

103. of 

IO3. 2f 

103. of 

A  (calf),   - 

102.2 

101.4 

101.6 

101.8 

101.6 

102.0 

101.8 

101.3 

I02.0 

102.0 

B  (calf),   - 

101.9 

100.9 

100.5 

IOI.O 

100.6 

100.6 

100.8 

100.5 

IOI.4 

101.4 

D  (calf),  - 

102.3 

101.8 

102.3 

101.8 

101.7 

101.7 

102.0 

102.7 

I02.6 

102.6 

Dec.  22-23, 

1898. 

1337, 

103  -o 

101.9 

101.2 

102.2 

102.9 

102.0 

101.9 

101.3 

IOI.3 

— 

I34i, 

103 -o 

101.7 

102.6 

103.8 

103.9 

100. 0 

100.8 

102. 1 

IOI.9 

— 

1343, 

103.0 

102. 1 

104.2 

103.8 

103.8 

101.5 

J02.1 

102.3 

IOI.7 

— 

1344, 

102.4 

101.4 

101.6 

102.0 

102.4 

101.4 

100.8 

IOI.I 

IOI.3 

— 

A  (calf),  - 

102.5 

101.5 

101.4 

101.7 

102.2 

102.6 

103. 1 

102.5 

IO2.5 

105.0 

— 

B  (calf),  - 

102.2 

101.7 

104.4 

106.2 

106.3 

104.9 

106.0 

105.3 

— 

C  (calf),  - 

102.2 

100.6 

102. 1 

102.3 

101.4 

101.6 

102.9 

101.6 

— 

— 

D  (calf),  - 

102.2 

101.9 

101.6 

102.2 

101.8 

102.0 

101.7 

101.9 

101.9 

— 

E  (calf),  - 

102.8 

102.0 

101.5 

101.7 

101.4 

102. 1 

101.7 

101.8 

101.6 

— 

F  (calf),  - 

I03.3 

102. 1 

102.0 

102.0 

101.6 

102.5 

101.6 

101.6 

102.7 

— 

G  (calf),  - 

IO3.O 

102.6 

101.4 

101.8 

100.8 

102.2 

103. 1 

102.9 

102.2 

— 

H  (calf),  - 

IO2.4 

102.0 

102.6 

101.4 

101.5 

101.2 

101.4 

101.4 

101.8 

Three  of  the  cows,  No.  1337,  1341,  and  1343,  were  due  to 
calve  in  August  or  September,  1898,  and  for  this  reason  it  was 
thought  best  to  discontinue  the  tuberculin  tests  for  several 
months.  These  three  cows  were  dried  off  during  the  latter 
part  of  June,  and  were  placed  in  a  small  pasture  separate  from 
all  other  stock,  where  they  were  allowed  to  remain  until  they 
were  about  ready  to  calve.  The  next  tuberculin  tests  of  the 
cows  were  made  December  22  and  23,  1898,  and  at  that  time 
none  of  the  cows  gave  any  response,  either  in  physical  symp- 
toms or  rise  of  temperature. 

PHYSICAL    CONDITION    OF    THE     COWS    FROM     OCTOBER,     1896, 
TO  FEBRUARY,   1 899. 

Cozv  No.  1337.  This  animal  was  a  heifer  which  had  pro- 
duced one  calf  prior  to  coming  to  the  Station  in  November, 
1896.     She  was  due  to  calve  in  April,  1897.     She  remained  in 


*  Average  of  temperatures  taken  every  three  hoursM.-i 
t  Noticed  to  be  in  heat  at  8  p.  M. 


2  P.  ,  6  A.  M. 
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fair  flesh  during  the  winter  of  1896-7,  and  was  dry  about  three 
months.  She  dropped  a  strong  heifer  calf  on  April  5th.  From 
birth  till  September  20th  the  calf  sucked  its  dam.  During  this 
time  the  cow  seemed  a  little  thin  in  flesh,  although  not  notice- 
ably so  considering  her  condition  of  milk.  This  cow  gained 
in  size  and  flesh  during  the  winter  of  1897-8.  She  was  kept 
at  pasture  while  dry,  from  the  latter  part  of  June  until  Sep- 
tember 15,  1898,  at  which  time  she  dropped  a  strong,  vig- 
orous heifer  calf.  The  calf  has  sucked  its  dam  from  birth  to 
the  present  writing  (February,  1899).  For  the  first  two  months 
after  calving  the  cow  seemed  a  little  thin  in  flesh,  but  at  the 
present  time  she  is  in  good  order.  This  cow  has  had  no  cough 
since  she  was  brought  to  the  Station,  and  has  looked  strong 
and  vigorous,  eating  well  and  appearing  in  good  health  at  all 
times. 

Cow  No.  1 341.  This  cow  was  pregnant  at  the  time  she  was 
brought  to  the  Station  in  November,  1896.  The  exact  time 
that  she  was  due  to  calve  could  not  be  ascertained,  but  it  was 
supposed  that  she  would  calve  in  March  or  April,  1897.  She 
was  dry  for  about  two  months,  and  dropped  a  dead  calf  March 
2,  1897.  The  foetus  was  well  covered  with  hair,  and  appeared 
to  be  premature  by  about  one  month.  A  careful  physical  ex- 
amination of  the  calf,  made  by  the  College  veterinarian,  failed 
to  show  the  presence  of  tuberculosis,  and  cultures  made  from 
several  sections  of  the  body  failed  to  reveal  the  germs  of  tuber- 
culosis. The  cow  was  quite  thin  in  flesh  for  about  three  months 
after  calving,  but  gained  slightly  during  the  following  sum- 
mer. She  was  quite  a  heavy  milker,  and  this  fact  may  account 
in  part  for  her  thinness  in  flesh.  During  the  winter  of  1897-8 
she  gained  in  flesh,  and  in  April,  1898,  appeared  in  fair  physical 
condition.  At  times  during  the  winter  she  had  a  chronic 
looseness  of  the  bowels,  but  no  cough  was  observed.  This 
cow  was  dry  from  about  the  middle  of  June  until  the  time  of 
calving,  August  11,  1898,  and  during  this  period  she  was  kept 
at  pasture.  For  about  a  month  after  calving  she  seemed  to 
be  running  down  in  flesh,  but  soon  began  to  gain,  and  by  the 
time  the  cows  were  placed  in  their  winter  quarters  she  was  in 
fair  flesh.  She  has  produced  quite  a  heavy  flow  of  milk  ever 
since  dropping  her  last  calf.  At  the  present  time  (February, 
1899)  she  seems  to  be  a  little  thin  in  flesh,  although  no  cough 
has  been  noticed.  She  continues  to  eat  well,  and  appears  in 
a  fair  state  of  health. 
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Cow  No.  1343.  This  cow  produced  a  calf  in  September  or 
October,  1898.  She  is  a  lighter  milker  than  the  other  cows, 
has  a  somewhat  beefy  form,  and  shows  a  tendency  to  lay  on 
fat.  During  the  winter  of  1897-8  she  became  quite  fat  and 
sleek.  In  March,  1898,  she  was  noticed  to  have  a  slight  cough, 
but  otherwise  appeared  in  good  physical  condition.  She  was 
dried  off  about  the  middle  of  June,  and  was  placed  at  pasture. 
August  28,  1898,  she  dropped  a  small  heifer  calf.  For  two  or 
three  months  after  calving  she  became  somewhat  thinner  in 
flesh  than  usual,  but  soon  after  being  placed  in  winter  quarters 
she  began  to  gain.  From  November,  1898,  to  the  present  time 
(February,  1899),  she  has  had  quite  a  persistent  cough.  Other- 
wise she  appears  in  a  fair  state  of  health,  although  not  quite  as 
fat  as  during  the  winter  of  1897-8. 

Cow  No.  1344.  This  cow  calved  in  September  or  October, 
1896.  She  gave  a  fair  flow  of  milk  during  the  winter  of  1896-7, 
and  became  quite  fat  and  beefy.  During  the  summer  of  1897 
this  cow  became  rather  thin  in  flesh,  although  she  had  no 
cough,  and  appeared  in  good  physical  condition.  Although 
several  attempts  were  made  to  have  this  cow  become  pregnant, 
she  remained  "farrow"  throughout  the  winter  of  1897-8,  and 
since  that  time.  At  the  present  writing  (February,  1899)  she 
has  continued  to  produce  milk  without  interruption  for  nearly 
two  years  and  a  half.  During  the  present  winter  she  has  be- 
come fatter  than  usual,  and  from  general  appearances  seems  to 
be  in  a  good  state  of  health. 

On  May  8,  1898,  and  again  February  7,  1899,  the  College 
veterinarian  made  careful  physical  examinations  of  the  animals, 
The  reports  which  he  has  made  as  to  the  physical  condition  of 
the  cows  is  appended  to  this  article. 

Physical  Examinations. 

On  May  8,  1898,  Prof.  N.  S.  Mayo,  the  College  veteri- 
narian, made  a  physical  examination  of  the  animals.  The  re- 
port of  this  examination  was  given  in  the  article  on  the  subject 
in  the  last  report  of  the  Station  for  1898.  It  is  reproduced  here 
for  comparison  with  the  report  of  the  examination  made  by  the 
same  veterinarian  on  February  7,  1899.  These  reports  are 
as  follows : 

Report  of  Veterinarian,  May  S,  i8g8.  —  It  is  a  fact  well  recognized 
that  bovine  tuberculosis,  unless  well  advanced,  is  one  of  the  most  diffi- 
cult diseases  to  diagnose  upon  a  physical  examination. 
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Of  the  seven  animals  examined  four  are  the  Devon  cows  that  have 
been  tested  and  found  to  respond  at  one  time  or  another,  three  (A,  B, 
and  D)  are  young  bulls  that  have  been  fed  with  the  milk  of  the  cows. 
The  calves  have  not  reacted  to  the  tuberculin  test,  and  a  careful  physical 
examination  fails  to  reveal  any  indications  that  they  have  tuberculosis. 

Of  the  four  cows  that  have  responded  to  the  test,  No.  1337  presents  no 
symptoms  of  tuberculosis.  She  is  in  good  flesh  and  looks  well.  Her 
temperature  was  102. 2°  F.,  respiration  full  and  at  the  rate  of  twelve  per 
minute. 

Cow  No.  1341  is  thinner  in  flesh  than  any  of  the  others,  and  seems  to 
be  affected  with  a  slight  but  chronic  looseness  of  the  bowels.  Her  tem- 
perature was  1020  F. ,  and  respirations  twelve  per  minute. 

Cow  No.  1343  is  rather  fat.  She  is  troubled  with  a  chronic  cough, 
and  auscultation  indicates  that  the  anterior  (cephalic)  lobes  of  the  lungs, 
especially  the  right,  are  tuberculous.  Her  temperature  was  102.6  F. , 
and  respirations  are  twenty-two  per  minute.  Cows  Nos.  1337,  1341, 
and  1343  are  pregnant. 

Cow  No.  1344  is  in  good  flesh.  Temperature  101.S0  F.,  and  respira- 
tions fifteen  per  minute.  Nothing  abnormal  could  be  detected  upon  a 
physical  examination.  No  enlarged  glands  could  be  detected  in  any  of 
the  animals  examined.  Of  the  four  cows  that  have  at  some  time  re- 
sponded to  the  test,  Nos.  1337  and  1344  show  no  symptoms  of  the  dis- 
ease having  developed.  In  No.  1341  the  chronic  looseness  of  the  bowels 
may  be  considered  as  a  suspicious  symptom  of  a  tubercular  affection  of 
the  digestive  tract.  In  No.  1343  the  physical  symptoms  indicate  tuber- 
culosis of  the  lungs. 

It  must  be  remembered  that  all  of  these  animals  have  had  good  care 
and  attention,  and  have  not  been  exposed  to  conditions  or  circumstances 
that  would  cause  the  disease  to  develop. 

Report  of  the  Veterinarian,  Feb.  7,  i8gg.  — Of  the  four  Devon  cows 
examined,  No.  1337  does  not  seem  to  be  in  as  thrifty  condition  as  she 
ought  to  be,  considering  her  care  and  feed.  No.  1341  is  not  in  as  thrifty 
condition  as  No.  1337,  and  would  probably  be  condemned  as  tuberculous 
on  a  physical  examination.  Nos.  1343  and  1344  are  in  excellent  condi- 
tion, physically,  both  being  rather  fat,  and  are  looking  well.  The  only 
evidence  of  disease  is  found  in  No.  1343,  her  respirations  not  being  as 
full  and  deep  as  they  should  be  normally.  No  cough  was  noted  in  any 
of  the  animals. 

N.  S.  Mayo,  D.V.S., 

College    Veterinarian. 

FEEDING  CALVES  WITH  THE  MILK  OF  TUBERCULOUS  COWS. 

Soon  after  the  cows  were  brought  to  the  Station,  plans  were 
made  for  feeding  their  milk  to  calves  from  healthy  cows,  and  in 
some  cases  to  their  own  offspring.  These  experiments  have 
been  continued  for  a  little  over  two  years.  In  some  cases  the 
calves  have  been  allowed  to  suck  their  dams,  while  in  others 
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they  have  been  fed  the  milk  from  a  pail.  In  the  experiments 
for  the  first  year  and  a  half  the  calves  were  kept  in  the  same 
stable  with  the  cows,  and,  of  course,  there  was  some  liability 
that  the  animals  might  contract  the  disease  through  the  breath, 
or  food  other  than  the  milk.  During  this  period,  however,  no 
sign  of  the  disease  was  developed  in  any  of  the  calves.  In  some 
later  experiments,  two  of  the  calves  are  being  kept  in  a  room 
entirely  separate  from  the  cows. 

Feeding  calf  A  with  the  milk  of  cows  1344  and  1341.  — 
This  calf  was  dropped  December  25,  1896,  by  a  vigorous  grade 
cow.  The  dam  of  the  calf  was  tested  with  tuberculin  on  March 
3-4,  1897,  but  gave  no  response.  This  calf  was  fed  the  milk 
of  cow  No.  1344  from  January  7  to  March  28,  1897.  The  calf 
was  tested  with  tuberculin  January  26-27,  and  again  March 
29-30,  1897,  but  gave  no  response  to  either  of  the  tests.  At 
that  time,  the  supply  of  milk  from  cow  No.  1344  being  less 
than  the  calf  seemed  to  need,  it  was  fed  the  milk  of  cow  No. 
1341.  This  cow  being  quite  a  heavy  milker,  the  calf  was 
limited  to  about  15  or  16  pounds  of  milk  per  day  for  the  first 
month.  After  this,  calf  A  was  given  all  the  milk  produced  by 
cow  No.  1341,  which  amounted  to  20-24  pounds  daily,  for  the 
next  two  months.  Calf  A  was  fed  the  milk  of  this  cow  from 
about  April  1,  1897,  to  July  9,  1898.  The  calf  was  castrated  in 
May,  when  about  a  year  and  a  half  old,  and  was  sent  to  pasture 
July  9,  where  it  remained  until  about  the  1st  of  November, 
1898.  Beside  the  two  tuberculin  tests  made  while  calf  A  was 
being  fed  the  milk  of  cow  No.  1344,  several  tests  were  made 
during  the  year  and  three  months  that  it  was  fed  the  milk 
supply  of  cow  1 34 1.  The  first  of  these  tests  was  made  July 
30-31,  the  second  September  27-28,  the  third  December 
17-18,  1897,  and  the  last  before  the  animal  went  to  pasture 
was  made  on  April  11-12,  1898.  At  no  time  since  we  began 
feeding  this  calf  early  in  January,  1897,  has  it  shown  any  effects 
from  the  tuberculin  tests,  or  any  physical  symptoms  that  would 
indicate  the  presence  of  the  disease.  When  sent  to  pasture 
in  July  it  was  a  large,  vigorous  animal,  weighing  about  500 
pounds.  Early  in  November  this  steer  was  returned  to  the 
same  stable  with  the  tuberculous  cows.  It  was  again  tested 
with  tuberculin  December  22-23,  1898,  but  gave  no  response. 
During  the  present  winter  it  is  being  fattened  for  beef,  and  at 
the  present  time  (February,  1899)  the  steer  is  in  vigorous  con- 
dition, and  is  laying  on  flesh  quite  rapidly. 
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Feeding  calf  B  with  milk  of  cow  No.  1343.  —  This  calf  was 
dropped  by  a  vigorous  Jersey  cow  on  February  20,  1897,  and 
was  ten  days  old  when  the  feeding  period  began.  The  dam  of 
the  calf  was  tested  with  tuberculin  about  a  year  previous  to 
the  birth  of  this  calf,  and  was  pronounced  healthy.  Calf  B, 
when  about  two  weeks  old  (March  3-4)  was  tested  with 
tuberculin  and  gave  no  response.  From  March  1,  1897,  to 
early  in  July,  1898,  calf  B  was  fed  the  entire  milk  supply  of 
cow  No.  1343.  This  calf  has  not  been  a  vigorous  eater,  and 
at  times  has  refused  single  feeds  of  milk.  The  calf  has  seemed 
healthy  and  has  eaten  hay  readily.  When  a  year  old,  the  ani- 
mal was  thought  to  be  rather  small  for  its  age,  but  this  may 
have  been  due  to  the  fact  that  he  had  always  refused  grain 
feeds.  Besides  the  test  with  tuberculin  at  the  beginning  of 
the  feeding  period,  calf  B  was  also  tested  July  30-31,  Sep- 
tember 27-28,  and  December  17-18,  1897,  and  April  11-12, 
1898.  This  animal  was  also  castrated  in  May,  1898,  and  was 
sent  to  pasture  with  calf  A  July  9,  where  it  remained  until 
November,  1898.  It  was  returned  to  the  same  stable  with  the 
cows  early  in  November,  and  was  started  upon  a  heavy  grain 
ration,  with  a  view  to  fattening  for  beef.  When  tested  Decem- 
ber 22-23,  tnis  steer  gave  a  marked  response  to  the  tuberculin 
test.  (See  temperatures,  Table  2,  page  104.)  In  addition  to 
a  marked  rise  of  temperature,  the  steer  showed  physical  symp- 
toms of  roughness  of  the  coat,  shivering,  and  twitching  of  the 
muscles.  Steer  B  was  killed  and  carefully  examined  by  the 
College  veterinarian  December  30,  1898.  The  only  trace  of 
the  disease  found  was  a  few  tubercles  in  one  of  the  pharyngeal 
glands  of  the  throat.  The  disease  was  without  doubt  of  recent 
origin.  Had  the  disease  been  produced  by  the  milk  upon 
which  the  animal  was  fed  for  sixteen  months  before  going  to 
pasture,  the  disease  would,  doubtless,  have  appeared  first  in 
the  digestive  tract.  While,  of  course,  there  is  no  positive 
proof  as  to  how  this  animal  contracted  the  disease,  it  seems 
most  probable  that  the  germs  entered  the  system  in  the  breath 
after  the  animal  was  returned  to  the  stable  early  in  November, 
1898. 

Feeding  calf  C  with  milk  of  cow  No.  1337.  —  This  was  a 
heifer  calf  dropped  by  cow  No.  1337  April  5,  1897.  The  calf 
was  allowed  to  suck  its  dam  until  about  six  months  old. 
About  October  1st  the  calf  was  weaned,  but  was  fed  the  milk 
of  the  dam  till  January,  1898.     It  was  then  gradually  changed 
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on  to  a  skim-milk  diet,  and  was  placed  in  the  College  herd,  with 
the  intention  of  raising  the  calf  for  dairy  purposes.  Calf  C 
was  tested  with  tuberculin  July  30-31,  September  27-28, 
and  December  17-18,  1897.  During  the  summer  of  1898  the 
calf  was  kept  at  pasture  with  other  young  stock,  and  made  a 
vigorous  growth.  It  was  tested  with  tuberculin  December 
22-23,  1898,  but  gave  no  response.  It  is  now  nearly  two  years 
old,  and  is  a  large,  vigorous  animal. 

Feeding  calf  D  with  milk  of  cow  No.  1344.  —  This  calf  was 
dropped  by  a  vigorous  grade  cow  November  29,  1897.  The 
dam  was  tested  with  tuberculin  March  3-4,  1897,  but  gave  no 
response  to  the  test.  The  calf  was  first  subjected  to  the  tuber- 
culin test  December  17-18,  but  gave  no  response.  Calf  D 
was  again  tested  April  11-12,  1898,  but  did  not  respond.  This 
calf  had  all  the  milk  produced  by  cow  No.  1344  (about  10-12 
pounds  daily)  from  early  in  December,  1897,  up  to  the  present 
time  (February,  1899).  The  last  tuberculin  test  was  made 
December  22-23,  1898,  with  no  response.  The  animal  has 
made  a  rapid  growth  and  is  a  large,  vigorous  yearling  at  the 
present  time. 

From  the  records  just  given  of  the  feeding  of  these  four 
animals,  it  will  be  seen  that  each  consumed  the  milk  of  a  sep- 
arate cow  for  periods  varying  from  three  months  to  a  year  and 
four  months,  and  that  in  no  case  was  there  any  sign  of  the 
disease  having  been  contracted  during  these  feeding  periods. 
One  animal  (B)  did  respond  to  the  tuberculin  test  nearly  six 
months  after  the  feeding  period  with  milk  was  ended,  but  from 
the  mild  form  in  which  the  disease  existed,  and  its  location,  it 
seems  very  doubtful  if  the  disease  was  contracted  through  the 
milk.  These  tests  point  to  the  conclusion  that  the  milk  is  not 
as  dangerous  a  source  of  infection  as  has  been  commonly 
supposed. 

As  has  already  been  stated,  three  of  the  cows,  Nos.  1337, 
1341,  and  1343,  produced  calves  in  August  and  September, 
1898.  All  of  the  calves  have  been  fed  the  milk  of  their  dams 
since  being  dropped,  down  to  the  present  time  (February, 
1899). 

Feeding  calves  E  and  F.  —  Calf  E  was  a  large  heifer  calf, 
dropped  by  cow  No.  1341,  August  n,  1898,  and  calf  F  was  a 
bull  calf,  dropped  by  a  grade  cow  in  the  College  herd.  This 
cow  was  supposed  to  be  healthy,  but  within  three  months  after 
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the  birth  of  the  calf  developed  a  severe  case  of  tuberculosis.* 
The  calf  dropped  by  this  cow  has  appeared  healthy  and 
vigorous  from  the  first.  The  plan  of  the  test  with  these  two 
calves  was  to  pasteurize  one-half  the  milk  of  cow  No.  1341 
and  feed  it  to  its  own  offspring,  calf  E,  and  to  feed  the  balance 
of  the  milk,  in  its  normal  condition,  to  a  calf  from  a  healthy 
cow.  Calf  F  was  chosen  for  this  purpose,  because  it  was  sup- 
posed that  its  dam  was  free  from  tuberculosis,  not  having  re- 
sponded to  the  test  made  December  30-31,  1897. 

The  feeding  test  has  been  continued  the  same  as  though 
this  calf  was  from  a  perfectly  healthy  cow.  Both  of  these 
calves  have  been  kept  in  a  room  entirely  separate  from  the 
tuberculous  cows,  and  the  two  calves  have  been  separated  from 
each  other  by  a  double  slat  partition  in  such  a  way  as  to  pre- 
vent their  licking  one  another.  The  portion  of  the  milk  of 
cow  No.  1 34 1  which  was  fed  to  calf  E  has  been  heated  to  a 
temperature  of  from  170-1750  F.,  and  diluted  with  cold  water 
before  feeding.  The  balance  of  the  milk  of  the  same  cow,  in 
its  normal  condition,  has  been  fed  to  calf  F  as  soon  as  possible 
after  milking.  Both  calves  have  had  a  small  quantity  of  bran 
added  to  the  milk  since  they  were  about  two  months  old. 
These  calves  were  tested  with  tuberculin  December  22-23, 
1898,  after  having  been  fed  the  milk  of  cow  No.  1341  for 
about  four  months,  but  gave  no  response  to  the  test.  Both 
have  grown  rapidly,  and  are  in  a  strong,  vigorous  condition  at 
the  present  writing  (February,  1899). 

Feeding  calf  G.  —  This  was  a  small  heifer  calf  dropped  by 
cow  No.  1343,  August  28,  1898.  The  calf  was  small  at  birth, 
and  has  appeared  rather  puny  ever  since.  It  has  been 
fed  the  milk  of  its  dam  since  birth,  although  it  has  not  eaten 
well,  and  has  only  consumed  small  quantities  of  milk.  The 
calf  has  seemed  to  lack  vigor,  and  has  remained  thin  in  flesh 
and  has  grown  slowly.     It  did  not  respond  to  the  tuberculin 


♦This  cow  was  tested  with  tuberculin  December  30-31, 1897,  but  gave  no  response 
to  the  test.  She  calved  August  27,  1808,  and  appeared  in  a  healthy,  vigorous  condi- 
tion until  the  herd  was  placed  in  winter  quarters  early  in  November.  Soon  after, 
she  began  to  refuse  silage,  and  dropped  off  rapidly  in  milk  flow,  but  manifested  no 
serious  symptoms  until  about  ten  days  after  she  began  to  refuse  silage.  At  that 
time  the  cow  began  to  scour  badly,  and  was  placed  in  a  box  stall  away  from  the  rest 
of  the  herd.  For  the  next  ten  days  she  ran  down  in  flesh  rapidly  so  that  it  was 
thought  wise  to  destroy  her.  A  post  mortem  examination  showed  a  severe  case  of 
tuberculosis,  the  tubercles  being  present  in  the  liver,  the  spleen,  and  the  lungs. 
Some  of  the  lesions  were  encysted  in  such  a  way  as  to  indicate  that  the  disease  was 
one  of  long  standing,  and  it*  is  probable  that  the  tuberclin  test  which  was  made 
eleven  months  previous  to  the  time  of  killing  the  cow  failed  to  cause  a  response, 
owing  to  the  advanced  condition  of  the  disease,  or  the  failure  may  have  been  due 
to  a  poor  lot  of  tuberculin.  The  cow  showed  no  outward  appearance  of  the  disease, 
and  remained  in  good  condition  of  flesh  until  she  began  to  refuse  her  feed  early  in 
November,  i8q8. 
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test  which  was  made  December  22-23,  after  it  had  been  feeding 
upon  the  milk  of  its  dam  for  nearly  four  months. 

Feeding  calf  H.  —  This  was  a  strong,  vigorous  heifer  calf, 
dropped  by  cow  No.  1337,  September  14,  1898.  The  calf  has 
suckled  its  dam  for  the  past  four  months,  and  has  grown 
rapidly.  It  was  tested  with  tuberculin  December  22-23,  1898, 
but  gave  no  response.  At  the  present  time  (February,  1899), 
this  calf  is  a  large,  vigorous  animal,  and  is  growing  rapidly. 

DEDUCTIONS. 

We  know  comparatively  little  regarding  the  conditions 
which  favor  the  spread  and  development  of  tuberculosis  among 
animals  or  man.  Most  of  all  are  we  lacking  in  a  definite  knowl- 
edge of  the  dangers  of  this  disease  to  mankind  from  the  bovine 
race.  Many  have  claimed  that  the  danger  to  mankind  from 
the  spread  of  the  disease  through  the  milk  supply  is  very  great. 
It  has  generally  been  thought  that  one  great  cause  for  the 
spread  of  the  disease  among  our  herds  is  the  feeding  of  the 
milk  of  tuberculous  cows  to  calves.  The  experiments  made 
during  the  past  two  years  at  this  Station  do  not  substantiate 
this  view.  It  must  be  borne  in  mind,  however,  that  the  num- 
ber of  experiments  is  comparatively  few,  and  that  the  cows 
whose  milk  was  used  were  probably  in  the  earlier  stages  of  the 
disease.  These  facts  have  been  carefully  considered,  and  it  is 
of  course  unwise  to  attempt  to  draw  any  definite  conclusions 
from  the  work,  but  the  following  deductions  seem  warranted : 

,  (/)  Bovine  tuberculosis  is  usually  a  disease  of  slow  develop- 
ment, its  progress  depending  quite  largely  upon  the  general  vigor  of 
the  animal  and  its  power  to  resist  the  action  of  the  germs.  In 
nearly  two  years  and  a  half  that  the  tuberculous  cows  have  been  at 
the  Station,  only  one  secondary  case  has  appeared,  and  this  was  dis- 
covered about  six  months  after  the  feeding  period  with  milk  had 
ended. 

(2)  In  the  experiments  here  reported,  eight  calves  have  been  fed 
upon  the  milk  of  tuberculous  cows  for  periods  varying  from  three 
months  to  sixteen  months  without  developing  the  disease. 

(3)  The  results  of  these  experiments  coincide  with  the  gene- 
ral results  of  European  observations,  and  indicate  that  the  danger 
from  the  spread  of  tuberculosis  through  the  milk  of  cows  to  man  or 
to  other  animals  is  not  as  great  as  has  generally  been  supposed.  In 
the  earlier  stages  of  the  disease  and  at  all  times  when  the  udder  is 
not  affected,  the  danger  from  the  use  of  the  milk  is  quite  limited. 
Great  stress,  however,  should  be  laid  on  the  danger  of  using  milk 

from    cows  which  show  any  symptoms  of  udder  affection. 
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EFFECT  OF  NITROGENOUS  FERTILIZERS   UPON 
THE  YIELD  AND  THE  COMPOSITION  OF  CER- 
TAIN  GRASSES,    GRAINS,   AND    LEGUMES. 

BY  W.  O.  ATWATER  AND  C.  S.  PHELPS. 

Soon  after  its  organization,  in  1888,  the  Station  took  up 
the  study  of  the  effects  of  nitrogenous  fertilizers  upon  the 
yields  and  composition  of  corn,  oats,  and  mixed  grasses.  Field 
experiments  on  the  different  crops  were  undertaken,  in  continu- 
ation of  a  series  which,  for  a  number  of  years  previous,  had 
been  conducted  on  farms  in  different  places  at  the  suggestion 
of  one  of  us  (W.  O.  A.).  These  experiments  were  carried  on 
during  a  considerable  period  of  years  for  the  twofold  purpose  : 
first,  of  studying,  by  the  effect  upon  the  yields  of  different 
crops,  the  relative  economy  of  different  kinds  and  quantities 
of  nitrogenous  fertilizers  when  used  with  uniform  quantities 
of  mineral  fertilizers  (phosphoric  acid  and  potash) ;  and  sec- 
ond, of  studying  the  effect  of  the  nitrogen  of  the  fertilizer  upon 
the  percentage  of  nitrogen  compounds  (protein)  in  the  plants. 

After  a  few  years  the  Station  began  a  series  of  experiments 
with  several  species  of  grasses.  These  were  similar  to  the 
experiments  with  corn,  oats,  and  mixed  grasses,  except  that 
they  were  conducted  upon  very  small  plots.  In  these  experi- 
ments, because  the  plots  were  so  small,  no  attempt  was  made 
to  study  the  effects  of  the  fertilizers  upon  the  yields.  The 
crops  were  carefully  sampled,  however,  and  the  effect  of  the 
nitrogen  in  the  fertilizers  upon  the  percentages  of  nitrogen 
compounds  (protein)  in  the  plants  was  determined.  In  some 
cases  these  experiments  have  been  continued  with  the  same 
species  of  grasses  and  the  same  fertilizers  on  the  same  plots 
for  several  years  in  succession.  Within  the  past  few  years 
the  Station  has  undertaken  also  a  series  of  experiments  upon  a 
few  of  the  legumes,  for  the  purpose  of  comparing  the  effects 
of  nitrogenous  fertilizers  upon  the  plants  of  this  family  with  the 
effects  of  the  same  kinds  and  amounts  of  fertilizers  upon  plants 
of  the  grass  family. 

Of  all  the  constituents  of  fertilizers  nitrogen  is  the  most 
costly.  In  the  standard  commercial  fertilizers  at  the  present 
time  (1899)  nitrogen  costs  from  11  to  15  cents  per  pound,  while 
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phosphoric  acid  and  potash  cost  from  3  to  7  cents  per  pound.* 
Furthermore,  nitrogen  is  the  most  unstable  of  all  the  fertiliz- 
ing ingredients ;  for  if  it  is  available  in  larger  quantities  than 
are  immediately  used  by  the  crop  it  is  readily  wasted  in  various 
ways.  It  is  very  important,  therefore,  that  the  farmer  should 
know  the  kinds  of  fertilizing  materials  and  the  amounts  per 
acre  in  which  he  can  use  nitrogen  for  the  different  crops  to  the 
best  advantage.  In  the  experiments  reported  herewith,  nitro- 
gen has  been  supplied  in  nitrate  of  soda,  in  sulphate  of  am- 
monia, and  in  dried  blood.  Of  these  materials,  nitrate  of  soda 
is  the  one  in  which  the  nitrogen  is  considered  most  available 
to  the  plants }  sulphate  of  ammonia  yields  its  nitrogen  a  little 
more  slowly,  while  the  nitrogen  of  organic  materials,  like  dried 
blood,  is  commonly  the  least  available.  The  amounts  of  each 
of  these  materials  used  in  the  experiments  varied  according 
to  the  amount  of  nitrogen  required  by  the  experiment,  as  ex- 
plained later  on  pages  1 17  to  1 19,  under  the  descriptions  of  ''soil 
test "  and  "  special  nitrogen  "  experiments. 

While  nitrogen  is  the  most  expensive  ingredient  in  fer- 
tilizers, it  is  at  the  same  time  the  basis  of  the  costly  but  very 
valuable  and  important  ingredient  of  feeding  stuffs,  protein. 
Protein  compounds  generally  contain  about  16  per  cent,  of 
nitrogen.  On  most  farms  in  New  England  the  amount  of 
protein  produced  is  much  less  than  is  needed  for  feeding  pur- 
poses. To  supply  this  deficiency  the  farmer  often  has  to  buy 
large  quantities  of  such  feeds  as  bran,  middlings,  cotton-seed 
and  gluten  meals,  etc.  The  problem  for  him,  therefore,  is  to 
find  out  how  he  can  increase  the  amount  of  protein  produced  on 
his  farm,  and  do  it  more  cheaply  than  he  can  buy  it  in  feed- 
ing stuffs. 

There  are  two  ways  in  which  the  farmer  may  increase  the 
amount  of  protein  produced  upon  his  farm.  One  way  is  to 
grow  more  of  the  leguminous  crops,  such  as  clover,  soy  beans, 
and  the  like,  which  not  only  contain  large  proportions  of  pro- 
tein, but  gather  much  of  their  nitrogen  from  the  air  and  do 
not  require  it  in  fertilizers.  The  other  way  is  to  increase  the 
relative  proportions  of  protein  in  the  grasses  and  cereals  by  the 
proper  use  of  nitrogenous  fertilizers.  Both  methods  are  prac- 
tical, as  shown  by  the  experiments  summarized  in  this  article. 
The  fact  that  the  yield  of  the  common  grasses  and  the  cereals 
is  largely  increased  by  the  use  of  nitrogenous  fertilizers,  while 

*See  page  121. 
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the  yield  of  the  legumes  is  but  little  affected  by  their  use,  has 
long  been  known.  The  power  of  the  legumes  to  utilize  the  free 
nitrogen  of  the  air,  though  a  comparatively  recent  discovery,  is 
already  well  known  by  farmers  as  well  as  scientific  investiga- 
tors. The  increase  in  the  protein  content  of  cereals  and 
grasses  generally,  caused  by  nitrogenous  fertilizers,  is  not 
widely  understood.  Indeed,  we  are  not  familiar  with  any  pre- 
vious investigations  in  which  it  has  been  shown  upon  any  con- 
siderable scale;  and  certainly  it  is  not  current  in  writings  upon 
the  use  and  effect  of  nitrogen  in  fertilizers. 

NUMBER,    GENERAL    PLAN,    AND    GENERAL    CLASSIFICATION 
OF    THE    EXPERIMENTS. 

The  following  table  gives  a  general  classification  of  the  ex- 
periments showing  the  kinds  of  crops  thus  far  experimented 
with  by  the  Station,  the  kind  of  experiment,  whether  "  soil 
test  "  or  "  special  nitrogen,"  the  years  in  which  the  experi- 
ments were  conducted,  the  number  of  experiments  made  with 
each  crop,  the  size  and  the  number  of  the  plots,  and  the  number 
of  analyses  made  of  samples  of  the  products.  Details  of  these 
experiments  may  be  found  in  the  Reports  of  the  Station  for 
either  the  year  in  which  the  experiment  was  made  or  the  year 
following. 
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Table  3 .  —  Classification 

Crops. 

Kind  of 

Years  in  which  experiments 

experiment. 

were  made. 

Grasses. 

Mixed  grasses,         .         .         . 

Special  nitrogen 

1890,  91,  92 

Timothy, 

'           ' 

189I 

92,  93,  94.  96,  97,  98 

Orchard  grass, 

1 89I 

92,  93,  94,  96,  97,  98 

Tall  meadow  fescue, 

I 

893,  94,  96.  97.  98 

1891 

Tall  red  top,   . 

1896,  97 
1891,  92 

Brome  grass,  '. 

1896,  98 

Tall  meadow  oat  grass, 

1893,  94 
1892 

Fowl  meadow  grass, 

1891 

Kentucky  blue  grass, 

1892 

English  rye  grass,    . 

J891 

Cereals. 

Corn  (Maize),  seed, 

Soil  test 

1888,  89,  90 

' l         "         stover, 

" 

1888,  89,  90 

"         "         seed, 

Special  nitrogen 

1888,  89,  95,  96 

"         "         stover, 

"           " 

1888,  89,  95,  96 

Oats,  seed, 

Soil  test 

1892 

"     straw, 

"     seed, 

Special  nitrogen 

1890,  92 

"     straw,     .         . 

,« 

1890,  92 

Legumes. 

Cow  pea  fodder,       .         .         . 

•  •           <« 

1895,  96,  97,  98 

Soy  bean  seed,         .         .         , 

1895,  96,  97,  98 

Total, 


The  number  of  experiments  in  each  category  in  the  table 
represents  the  number  of  separate  field  experiments  in  which 
samples  were  taken  for  analysis.  Each  field  experiment  in- 
cluded several  plot  experiments.  The  same  experiments  were 
repeated,  in  several  instances,  through  quite  a  number  of  years. 
It  will  be  noticed  that  the  number  of  plot  tests  and  the  number 
of  analyses  do  not  agree  in  all  cases.  This  is  clue  to  the  fact 
that  in  some  of  the  experiments  duplicate  samples  were  taken 
and  were  analyzed  separately ;  while  in  a  few  other  experiments 
samples  from  plots  having  nitrogen  in  the  same  quantities,  but 
in  different  materials,  were  combined  and  analyzed  as  one 
sample.  In  most  of  the  experiments  with  cereals  the  seeds 
and  the  straw  or  stover  were  analyzed  separately.  In  a  few  of 
them,  however,  only  the  seeds  were  analyzed.  In  the  experi- 
ments with  one  of  the  leguminous  crops  (the  soy  beans)  it  was 
found  impracticable  to  get  the  samples  of  the  leaves  and  the 
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of  the  experiments. 


Size  of   plots. 

No.  of 

experiments. 

No.  of  plots. 

No.  of 
analyses. 

20  sq.  rods 

3 

25 

46    - 

2  sq.  rods 

7 

28 

28 

2  sq.  rods 

7 

28      . 

28 

2  sq.  rods 

5 

20 

20 

64  sq.  teet 

1 

2 

0 

2  sq.  rods 

2 

8 

8 

64  sq.  feet 

2 

4 

4 

2  sq.  rods 

2 

8 

S 

2  sq.  rods 

2 

8 

8 

64  sq.  feet 

1 

2 

2 

64  sq.  feet 

1 

2 

2 

64  sq.  feet 

1 

2 

0 

04  sq.  feet 

1 

2 

0 

8,  13-^,  16,  or  20  sq.  rods 

4 

39 

35 

8,  13^,  16,  or  20  sq.  rods 

4 

39 

35      , 

32,  8,  or  16  sq.  rods 

8 

129 

117 

3.2,  8,  or.  16  sq,  rods 

8 

129 

117 

13^  sq.  rods 

1 

12 

12 

8  or  16  sq.  rods 

2 

"20'" 

"26" 

8  or  16  sq.  rods 

2 

26 

26 

6.4  sq.  rods 

4 

40 

5i 

6.4  sq.  rods 

4 

40 

33 

72 

619 

612 

straw,  because  the  plants  dropped  their  leaves  to  large  extent 
before  the  seeds  were  fully  matured. 

Soil  Test  Experiments. —  The  experiments  "which  have  been 
called  "  soil  tests  "  were  undertaken  primarily  to  learn  the 
deficiencies  of  the  soils  in  regard  to  the  essential  ingredients  of 
plant  food,  especially  the  phosphoric  acid,  potash,  or  nitrogen 
needed  to  produce  the  given  crop.  The  plan  of  the  experi- 
ments for  soil  tests  consists  in  applying,  upon  parallel  plots  of 
land,  fertilizers  containing  nitrogen,  phosphoric  acid,  and  pot- 
ash. The  quantities  were  generally  such  as  to  supply  about 
25  pounds  of  nitrogen,  53  pounds  of  phosphoric  acid  (P206), 
and  82  pounds  of  potash  (K20)  per  acre.  These  ingredients 
were  applied  to  different  plots  singly,  in  all  combinations  of 
two,  and  finally  all  three  together.     The  arrangement  of  the 
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plots  of  the  experiment,  the  kinds  and  quantities  of  the  ma- 
terials used,  and  of  the  principle  fertilizing  ingredients  con- 
tained in  them  are  shown  in  the  following  outline  plan.. 


Plan  of  soil  test  experiment: 


Plot 

Materials. 

Fertilizing  ingredients 

PER   ACRE. 

No. 

Kinds. 

Amounts 
per  acre. 

Phosphoric 
acid. 

Potash. 

Nitrogen. 

o 

Nothing', 

lbs. 

lbs. 

lbs. 

lbs. 

A 

Nitrate  of  soda, 
Dissolved  boneblack 
Muriate  of  potash, 
j  Dissolved  boneblack 
(  Nitrate  of  soda, 
j  Muriate  of  potash, 
(  Nitrate  of  soda, 

160 
320 
160 
320 
160 
160 
160 
320 
160 
320 
160 
160 

25 

B 

53 

c 

82 

53 

D 

25 

82 

E 

25 

j  Dissolved  boneblack  {  mixed        ) 
(  Muriate  of  potash,     (    minerals  ) 
i  Dissolved  boneblack, 
<  Muriate  of  potash,    . 
(  Nitrate  of  soda, 

53 
53 

b 

82 

G 

82    ' 

25 

*  Unmanured  strips  separate  the  plots. 

"  Special  Nitrogen  "  Experiments. —  The  object  of  these  ex- 
periments, which  were  made  with  corn,  oats,  and  mixed 
grasses,  has  been  to  study  the  effects  of  nitrogen  in  different 
amounts  and  combinations  upon  the  different  crops.  The 
nitrogen  was  supplied  as  nitric  acid  in  nitrate  of  soda,  as  am- 
monia in  sulphate  of  ammonia,  and  as  organic  nitrogen  in 
dried  blood.  Phosphoric  acid  was  supplied  as  superphosphate 
in  dissolved  boneblack,  and  potassium  was  supplied  in  muriate 
of  potash. 

The  amounts  of  nitrogen  used  were  25,  50,  and  75  pounds 
per  acre.  The  quantity  of  phosphoric  acid  used  was  53  pounds, 
and  of  potash  82  pounds  per  acre.  These  quantities  of  phos- 
phoric acid  and  potash  are,  on  the  average,  such  as  analyses  in- 
dicate may  be  contained  in  a  corn  crop  of  60  bushels  of  shelled 
corn  per  acre,  with  the  corresponding  stover.  It  is  assumed 
that  the  same  crop  would  contain  75  pounds  of  nitrogen,  which 
amount  per  acre  is  accordingly  designated  as  a  full  ration ;  and 
50  pounds  is  therefore  called  a  two-third,  and  25  pounds  a  one- 
third  ration.  The  general  plan  of  "  Special  Nitrogen  "  ex- 
periments is  shown  in  outline  as  follows : 


EFFECT    OF    NITROGENOUS    FERTILIZERS. 


119 


Plan  of  special  nitrogen  experiments* 

Plot 

Matekials  for  fertilizers. 

Fertii.izfk    ingredients 

PER  /CRE. 

No. 

Kinds. 

Amounts 
per  acre 

Phosphoric 
acid. 

Potash.    Nitrogen. 

O 

Preliminary  group 
Nothing,  . 

lbs. 

lbs. 

lbs. 

lbs. 

I 

Nitrate  of  soda. 
Dissolved  boneblack 
Muriate  of  potash, 
j  Dissolved  boneblack 
/  Nitrate  of  soda, 
j  Muriate  of  potash, 
(  Nitrate  of  soda, 
j  Dissolved  boneblack 
(  Muriate  of  potash, 
Nothing, 

160 
320 
160 
320 
160 
160 
160 
320 
160 

25 

2 

53 

3 

82 

53 

4 

82'" 

25 

5 

25 

,  \  mixed       [ 
(  minerals  \ 

53 

6 

82 

00 

Nitrate  of  soda  group 
(  Dissolved  boneblack,  j  mixed      / 
|  Muriate  of  potash,      \  minerals  ) 
I  Dissolved  boneblack. 

320 
160 
320 
160 
160 
320 
160 
320 
320 
160 
480 

53 

6a 

82 

53 

7 

}  Muriate  of  potash, 
(  Nitrate  of  soda, 
I  Dissolved  boneblack 
-j  Muriate  of  potash, 
(  Nitrate  of  soda, 
I  Dissolved  boneblack 
<  Muriate  of  potash, 
(  Nitrate  of  soda, 

82 

25 

53 

8 

82 

50 

53 

9 

82 

75 

00 

Sulphate  of  ammonia  group 
{  Dissolved  boneblack,  j  mixed       \ 
|  Muriate  of  potash,       /  minerals  ) 
( Dissolved  boneblack, 

320 
160 
320 
160 
I20 
320 
160 
240 
320 
l6o 
360 

53 

6b 

82 

53 

10 

<  Muriate  of  potash,    . 
( Sulphate  of  ammonia, 
(  Dissolved  boneblack, 

<  Muriate  of  potash,    . 

(  Sulphate  of  ammonia, 
( Dissolved  boneblack, 
■<  Muriate  of  potash,    . 
( Sulphate  of  ammonia, 

82 

25 

53 

11 

82 

5o 

12 

53 

"82" 

75 

00 

6c 

Dried  blood  group 
j  Dissolved  boneblack,  j  mixed      ) 
\  Muriate  of  potash,       \  minerals  \ 
(  Dissolved  boneblack. 

320 
160 
320 
160 
200 
320 
160 
400 
320 
l6o 
600 

53 

82 

53 
53 

13 

•<  Muriate  of  potash, 
(  Dried  blood,     . 
(  Dissolved  boneblack 
l  Muriate  of  potash, 
(  Dried  blood,     . 
i  Dissolved  boneblack 
-j  Muriate  of  potash, 
(  Dried  blood,     . 
Nothing, 

82 

25 

r4 

82 

50 

53 

IS 

82 

75 

0 

*  Unmanured  strips  between  the  plots. 
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It  will  be  noticed  that  the  plots  are  arranged  in  groups. 
Upon  those  of  the  preliminary  group  the  fertilizing  ingredients 
are  applied  singly  in  plots  i — 3,  and  two  by  two  in  plots  4 — 6. 
The  combination  on  plots  6,  6a,  6b,  6c,  is  designated  as 
"  mixed  minerals,"  and  is  used  as  a  basis  to  which  the  nitrog- 
enous materials  are  added  for  the  mixtures  used  upon  all  the 
plots  of  the  succeeding  groups.  As  the  dried  blood  has  but 
little,  and  nitrate  of  soda  and  sulphate  of  ammonia  have  no 
phosphoric  acid  or  potassium,  the  quantities  of  these  mineral 
fertilizers  used  are  kept  constant.  By  comparing  the  yields 
from  the  plots  having  "  mixed  minerals "  alone,  with  the 
yields  from  the  plots  having  nitrogenous  fertilizers  in  addition 
to  the  mixed  minerals,  the  effects  of  the  nitrogen  upon  the  yield 
may  be  learned. 

It  will  be  observed,  furthermore,  that  the  preliminary  group 
Nos.  1  —  5,  with  "  mixed  minerals  "  No.  6,  and  No.  7  of  the 
nitrate  of  soda  group  are  practically  the  same  as  Nos.  A — G  of 
the  "  soil  tests  "  described  above. 

In  some  of  the  experiments  as  actually  made,  the  three 
numbers  of  the  dried  blood  group  (13,  14,  15)  were  replaced  by 
mixtures  in  which  nitrate  of  soda,  sulphate  of  ammonia,  and 
dried  blood  were  used  instead  of  dried  blood  alone.  In  several 
instances  the  preliminary  group  or  one  of  the  nitrogenous 
groups  was  omitted.  So-called  "  nothing  "  plots,  i.  e.,  plots 
without  any  fertilizer,  were  provided  before,  between,  and  after 
the  several  groups. 

Special  Nitrogen  Experiments  on  Small  Plots. —  In  the  regu- 
lar special  nitrogen  experiments  as  in  the  soil  tests,  the  in- 
dividual plots  were  generally  one-tenth  to  one-twentieth  of  an 
acre  each.  A  number  of  special  nitrogen  experiments  with 
different  species  of  grasses,  however,  were  made  in  the  grass 
garden  of  the  Station.  In  most  of  these  experiments  the  plots 
were  quite  small,  being  two  square  rods  (one-eightieth  of  an 
acre.)  each,  while  a  few  were  even  smaller.  The  number  of 
groups  and  of  plots  in  a  group  was  also  reduced,  so  that  there 
were  generally  only  four  plots  in  each  group,  comprising  a 
nothing  plot,  a  plot  with  mixed  minerals,  a  plot  with  minerals 
and  the  one-third  ration  (25  lbs.)  of  nitrogen,  and  a  plot  with 
minerals  and  the  full  ration  (75  lbs.)  of  nitrogen. 

COST  OF  FERTILIZERS. 

In  the  calculations  of  the  financial  gains  from  the  use  of 
the  fertilizers  the  present  prices  of  fertilizing  materials  have 
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been  used.  The  cost  of  mixing  the  materials,  of  transporta- 
tion, etc.,  is  left  out  of  account.  The  1899  list  of  commercial 
valuations  adopted  by  the  New  England  Experiment  Stations* 
in  estimating  the  value  of  fertilizers  is  used.  This  represents 
the  cash  cost  of  the  various  ingredients  of  fertilizers,  as  found 
in  chemicals  offered  for  sale  in  the  larger  markets.  In  many 
cases,  especially  where  considerable  amounts  of  fertilizers  are 
used,  farmers  can  buy  the  fertilizing  materials  at  the  prices 
indicated  in  the  list.  The  prices  upon  which  are  based  calcula- 
tions of  gains  in  this  discussion  are  as  follows  : 

Nitrogen  in  nitrate  of  soda,       .         .         .  I2i  cents  per  pound. 

Nitrogen  in  sulphate  of  ammonia,     .         .  15    cents  per  pound. 

Nitrogen  in  organic  materials  (dried  blood),        .  14    cents  per  pound. 

Potash  in  muriate, 4i  cents  per  pound. 

Phosphoric  acid  (soluble) 4i  cents  per  pound. 

All  the  phosphoric  acid  used  was  estimated  as  soluble,  al- 
though a  small  part  of  it  was  probably  in  the  form  known  as 
reverted  phosphoric  acid.  The  proportion  in  this  form  could 
not  be  estimated ;  but  as  the  valuation  for  reverted  phosphoric 
acid  is  only  one4ialf  cent  per  pound  less  than  that  for  soluble, 
the  difference  in  the  final  results  would  be  small. 

EFFECTS    OF    NITROGENOUS    FERTILIZERS     UPON    THE     YIELDS, 
AND  THE   ESTIMATED   FINANCIAL  GAINS. 

The  detailed  accounts  of  the  experiments  found  in  earlier 
Reports  of  the  Station  give  results  with  regard  to  the  yields 
and  the  estimated  financial  gains.  It  has  seemed  advisable 
to  summarize  briefly  these  results,  indicating  the  relation  be- 
tween the  yields  of  the  crops  and  the  quantity  of  nitrogen  used 
in  the  fertilizer,  as  well  as  the  relative  financial  gain  resulting 
from  the  use  of  different  quantities  of  nitrogen. 

In  estimating  the  financial  gains  the  current  market  prices 
are  taken  as  bases  of  valuation  of  the  crops,  as  these  represent 
what  the  farmers  would  receive  or  pay  for  them.  The  feeding 
value,  however,  is  influenced  considerably  by  the  percentage  of 
protein  in  the  crops,  which  is  left  entirely  out  of  account  in 
buying  or  selling.  For  this  reason,  the  proportion  of  nitrogen 
in  the  fertilizer  that  would  be  most  advantageous  to  the  pro- 
ducer if  he  intended  to  sell  his  crop  might  be  considerably  less 


*  Not  yet  published 
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than  he  could  afford  to  apply  if  he  intended  to  feed  the  crop 
to  his  own  stock  instead  of  selling  it.  A  discussion  of  the 
effects  of  nitrogenous  fertilizers  upon  the  proportion  of  nitro- 
gen compounds  (protein)  in  the  crop  will  be  found  in  the  next 
division  of  the  subject. 

Effects  upon  Yields  of  Hay  of  Mixed  Grasses. —  During  the 
years  1890,  1891,  and  1892,  three  experiments  were  carried  on 
with  mixed  grasses.  Ten  plots  one-eighth  of  an  acre  each 
were  used  in  each  of  these  experiments.  Nitrogen  was  applied 
upon  some  of  these  plots  in  nitrate  of  soda  and  upon  others  in 
sulphate  of  ammonia.  Similar  effects  upon  yields  of  dry  matter 
and  protein  followed  the  use  of  either  of  these  materials  in  these 
experiments.  The  effects  of  the  different  quantities  of  nitrogen 
when  used  with  uniform  quantities  of  mineral  fertilizers  are 
shown  in  the  following  table.  The  weights  of  the  yields  per 
acre  represent  the  averages  of  the  yields  from  plots  upon 
which  the  same  kinds  and  amounts  of  fertilizers  were  used. 


Table  4. 
Comparison  of  yields  of  hay  from  plots  upon  which  were  used  fertil- 
izers supplying  different  quantities  of  nitrogen. 


Plot 

Kinds  and  amounts 

Yield  per  acre  (ii.i  %  water).* 

No. 

of  fertilizers  per  acre. 

Comparative  scale,  2,600  lbs.  to  the  inch. 

lbs. 

O,  OO 

Nothing, 
j  Dissolved  boneblack, 
I  Muriate  of  potash, 
\  Mixed  min.  as  plot  6a, 
)  Nitrogen, 

j  Mixed  min  as  plot  6a, 
(  Nitrogen, 

J  Mixed  min.  as  plot  6a, 
(  Nitrogen, 

lbs. 

320 
160 
480 

25 
480 

5o 
480 

75 

I88l 

6a,  66 

7,  10 

8,  11 

2664 
3645 
4727 
50I5 

9,  12 

*  While  the  water  content  of  different  crops  of  hay  varies  with  the  curing,  }t  has  been  thought 
best  to  calculate  the  yields  upon  the  basis  of  y9  (11. 1  %)  water,  which  appears  to  be  about  the 
average. 

From  this  table  it  will  be  observed  that  the  yields  in- 
creased quite  rapidly,  in  a  general  way,  with  the  increase  in  the 
quantity  of  nitrogen  applied.  However,  the  difference  be- 
tween the  yield  from  the  use  of  75  pounds  of  nitrogen  per  acre, 
and  the  yield  from  the  use  of  50  pounds  per  acre,  was  not  so 
^reat  as  the  difference  between  the  yield  from  the  use  of  50 
pounds  per  acre  and  that  from  the  use  of  25  pounds  per  acre. 
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The  mineral  fertilizers,  when  used  alone  on  mixed  grasses, 
were  applied  at  a  financial  loss,  as  no  material  increase  in  the 
total  yield  followed  their  use.  They  did,  however,  increase 
somewhat  the  yield  of  clover  in  the  crop,  which  accords  with 
the  results  of  experiments  with  legumes  discussed  on  a  later 
page. 

From  Table  5,  which  follows,  it  will  be  seen  that,  with  the 
valuation  of  hay  at  $12  per  ton,  in  an  average  of  all  the  similar 
experiments  the  profits  from  the  use  of  160  pounds  of  nitrate 
of  soda  (25  pounds  of  nitrogen),  was  $3.05  per  acre ;  from  the 
use  of  320  pounds  of  nitrate  of  soda  (50  pounds  nitrogen),  $6.61 
per  acre ;  and  from  the  use  of  480  pounds  of  nitrate  of  soda  (75 
pounds  of  nitrogen),  $4.47  per  acre.  The  profits  from  the  use 
of  the  same  amounts  of  nitrogen  in  sulphate  of  ammonia  were 
somewhat  less,  because  the  cost  of  the  fertilizer  is  greater, 
although  the  yields  of  hay  were  quite  similar. 
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Table  -:5,— Yields,  of  hay  with  fertilizers   supplying  mineral  in- 

yields  with  mineral  fertilizers  alone, 


Plot 

No. 


OO 

6b 


Kinds  and  amounts  of  fertilizers  per  acre. 


Nothing,        .         .         . 
j  Mixed  minerals,  as  plot  6a,  . 
(  Nitrate  of  soda  (25  lbs.  nitrogen). 

Mixed  minerals,  as  plot  6a,   . 

Nitrate  of  soda  (50  lbs.  nitrogen), 

Mixed  minerals,  as  plot  6a,   . 

Nitrate  of  soda  (75  lbs.  nitrogen), 

Dissolved  boneblack,  ) 

Muriate  of  potash,      ) 
j  Mixed  minerals,  as  plot  6a, 
|-  Sulphate  of  ammonia  (25  lbs 
j  Mixed  minerals,  as  plot  6a, 
I  Sulphate  of  ammonia  (50  lbs. 
\  Mixed  minerals,  as  plot  6a, 
\  Sulphate  of  ammonia  (75  lbs, 

Nothing,        .         .         . 

Mixed  minerals,  as  plot  6a, 


mixed  mineral 

nitrogen), 
nitrogen), 
nitrogen), 


lbs. 

480  V 
160  \ 
480  ) 
320  f 
480 
480 
320  \ 
160  j' 
480  * 
120  f 
480  l 
240  s 
480) 
360  j 

480  . 


*  Total  value,  less  cost  of  fertilizer. 


Effects  upon  Yields  of  Corn.  —  Between  the  years  1878 
and  1881,  a  large  number  of  field  experiments  with  corn  were 
conducted,  under  the  supervision  of  one  of  us  (W.  O.  A.), 
upon  farms,  mostly  in  New  England.  The  results  of 
these  experiments,  together  with  those  of  a  large  number  of 
other  field  experiments  with  fertilizers,  were  summarized  in  a 
publication  by  the  United  States  Department  of  Agriculture, 
entitled  "  Results  of  Field  Experiments  with  various  Fertil- 
izers." During  the  years  1888  and  1889,  the  Station  also 
carried  on  some  field  experiments  with  this  crop.  The  object 
of  these  experiments  was  to  study  the  effects  of  different 
quantities  of  nitrogen  in  the  fertilizers  upon  the  yields  of  the 
crop.  The  results  with  regard  to  the  effect  upon  the  yields  of 
shelled  corn  are  briefly  summarized  on  the  following  page  by 
the  averages  of  the  yields  from  all  the  experiments  in  which  the 
conditions  were  similar. 

Four  soil  tests  and  eight  special  nitrogen  experiments, 
comprising  168  plots,  were  carried  out  with  corn  between 
1888  and  1896.  The  results  of  the  nitrogen  experiments,  with  a 
valuation  of  the  increase  in  yield  following  the  use  of  different 
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gredients  and  different  quantities  of  nitrogen,  as  co?npared  ivith  the 
and  the  corresponding  profits. 


Cost  of 

Yield  of  hay, 
11  per  cent. 

water. 

Increase  over 

yield  from 

mineral 

plots. 

Value  of  increase 
at  $i2.00  per  ton. 

Yield  of 

protein  per 

acre. 

Plot 

fertilizer. 

Total. 

Net.*   ;,' 

No. 

% 

lbs. 
1,639 

3.724 
4.837 
5.003 
2,511 
3,804 
4,807 

•       5,136 

2,244 

2,876 

lbs. 

% 

% 

lbs. 
117 

289 
420 
486 

,214 
285 
410 

487 

165 
227 

0 

9.21 
12-33 
15.46 

6  08 

1,030 
2,143 
2,309 

6.18 
12.86 

13.85 

3.05 
6.6l 

4-47 

7 
8 

9 
6a 

...      9.83 
13.58 
17.33 

... 

1,110 

2,113 
2,442 

.  6.66 
12.68 
14.65 

2.91 

5.18 
3 -4o 

10 
1,1 

12 
00 

6.08 

b?> 

Summary  of  field  experiments  with  com  made  between  1878  a?id  i88p. 


Special   nitrogen  experiments. 


Eighteen 

experiments, 

1878-81. 


Four 
experiments, 


Three 
experiments, 


Mixed  minerals,     .         .    "     . 
Mixed  minerals  +25  lbs.  nitrogen, 
Mixed  minerals  +50  lbs.  nitrogen, 
Mixed  minerals  +75  lbs.  nitrogen, 


Bush,  per  acre. 
43 -o 
48.4 
48.8 
49.6 


Bush,  per  acre. 

33-4 

38.2 
40.2 
39-2 


Bush,  per  acre. 

-       18.2 

25.2 

32.7 

34-0 


quantities  of  nitrogen,  are  given  in  Table  6  on  the  following 
page.  The  figures  for  yield  per  acre  represent,  in  each  case, 
the  average  of  the  yields  of  dry  matter  from  all  the  plots  upon 
which  the  same  kinds  and  amounts  of  fertilizers  were  used. 
The  amounts  of  dry  matter  in  the  yield  are  calculated  from  the 
weight  of  the  crop  when  it  was  harvested,  upon  the  assumption 
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that  well  dried  shelled  corn  contains  ii.i  per  cent,  (one-ninth) 
water,  and  well  cured  stover  14,3  per  cent,  (one-seventh)  water, 
these  proportions  being  considered  fair  averages. 

Table  6. —  Comparison   of  yields   of  corn   {grain)  from  plots   upon 
which  different  quantities  of  nitrogen  ivere  used. 


Plot 

Kinds  and  amounts 
of  fertilizers  per  acre. 

Yield  per  acre  (ii.i  %  water). 

No. 

Comparative  scale,  1,600  lbs.  to  the  inch. 

lbs. 

O,  OO, 

•j  Nothing, 

(  Dissolved  boneblack 

\  Muriate  of  potash, 

j  Mixed  min.  as  plot  6 

(  Nitrogen, 

j  Mixed  min.  as  plot  6 

/Nitrogen, 

j  Mixed  min.  as  plot  6 

I  Nitrogen, 

lbs. 

,      320 

160 

,     480 

25 

480 

50 

480 

75 

II97 

OOO 

6,  6a, 

1778 
2399 
2937 
3004 

bb,  be 
7. 

10,  13 

8, 

• 

11,  14 
9, 

12,  15 

From  this  table  it  appears  that  the  yields  of  corn  increased 
with  the  amount  of  nitrogen  in  the  fertilizer  until  the  nitrogen 
in  the  latter  reached  50  pounds  per  acre.     When  the  nitrogen 

Table  7. —  Yields  of  corn  (grain)  and  stover  by  the  use  of  fertilizers 

the  use  of  mineral  fertilizers  alone, 


Plot 
No. 

Kinds  and  amounts  of  fertilizers  per  acre. 

Cost  of 
fertilizer. 

0,00,* 

■J  Nothing, 

j  Dissolved  boneblack,                     j  mixed 

\  Muriate  of  potash,                          (  minerals, 

j  Mixed  minerals,  as  plot  6,  . 

\  Nitrogen  (in  different  materials), 

j  Mixed  minerals,  as  plot  6,  . 

\  Nitrogen  (in  different  materials), 

j  Mixed  minerals,  as  plot  6,  .         .         , 

(  Nitrogen  'in  different  materials), 

lbs. 

$ 

OOO 
6,  6a, 

bb,  be 

7, 

10,  13 
8, 

11,  14 

9. 
12,15 

320) 
160  f 
48o  I 

25) 
480) 

5o  J 
480) 

75) 

6.08 

9-53 
12.98 
16.43 

*In  these  tables  the  data  from  the  plots  having  like  kinds  and  amounts  of  fertilizers 
have  been  combined,  and  averages  taken. 
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was  increased  to  75  pounds  per  acre,  there  was  practically  no  in- 
crease in  the  yield.  In  this  respect  the  results  differ  somewhat 
from  the  results  of  similar  experiments  with  the  grasses,  dis- 
cussed on  preceding  pages ;  for  in  these  experiments  there  was 
observed  considerable  further  increase  in  yield  after  the  nitro- 
gen in  the  fertiliizers  exceeded  50  pounds  per  acre.  This  would 
seem  to  indicate  that,  for  increasing  the  weight  of  the  yield, 
nitrogen  is  not  so  effective  upon  corn  as  it  is  upon  the  grasses. 

But  while  the  yield  of  corn  from  the  use  of  75  pounds  of 
nitrogen  per  acre  was  little  or  no  greater  than  that  from  the 
use  of  50  pounds,  the  feeding  value  of  the  crop  from  the  use 
of  75  pounds  was  much  higher  than  that  of  the  crop  from  the 
use  of  50  pounds.  This  may  be  seen  by  a  comparison  of  the 
figures  in  Table  7  herewith. 

From  this  table  it  appears  that  although  the  difference  be- 
tween the  yield  of  grain  and  stover  from  the  use  of  75  pounds 
of  nitrogen  per  acre  and  the  yield  from  the  use  of  50  pounds 
per  acre  is  relatively  quite  small,  the  difference  between  the 
yield  of  protein  in  the  crops  from  the  use  of  75  pounds  of 
nitrogen  per  acre  and  that  in  the  crop  from  the  use  of  50 
pounds  per  acre  is  considerable. 

The  valuation  of  the  increase  in  the  yields,  with  corn  at 
60  cents  per  bushel,  and  stover  at  $6  a  ton,  shows  very  clearly 

supplying  different  quantities  of  nitrogen,  as  compared  with  yields  by 
and  the  corresponding  profits. 


Yield  of  dry  matter 

PER   ACRE. 

Increase  over 

yield    from 
mineral  plots. 

Value  of  increase. 

(Corn,  60  cents  bush., 

Stover,  $6.00  ton.) 

Total 
yield  of 
protein. 

Plot 

No. 

Grain — ii.i 
p.  c.  Water. 

Stover — 14.3 
p.  c.  Water. 

Grain. 

Stover. 

Total. 

Net.* 

$ 

lbs. 
i,i97 
i,778 
2,399 
2,937 
3,004 

lbs. 
i,475 
2,189 

2,507 
2,670 
2,767 

lbs. 

lbs. 

$ 

lbs. 
233 
289 

395 

485 
554 

O,  OO,* 

OOO, 
6,  6a, 

621 

i,i59 
1.226 

318 
481 

578 

7.61 
13-86 
14.87 

4.16 
6.96 

4  52 

6d,  be 

7, 

10,  13 
8, 

11,  14 
9, 

12,  15 

*  Total  value  less  cost  of  fertilizer. 
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how  much  more  profitable  is  the  crop  from  the  use  of  the  50 
pounds  ration  of  nitrogen  if  the  crop  is  to  be  sold,  because,  as 
previously  stated,  the  market  value  of  the  crop  depends  on  its 
weight,  and  not  upon  its  protein  content. 

Effects  upon  Yields  of  Oats. —  Only  one  soil  test  and  two 
special  nitrogen  experiments  were  made  with  oats,  a  very 
much  smaller  number  than  were  made  with  grasses  and  corn. 
At  the  time  when  these  experiments  were  made  the  conditions 
of  seasons  and  soil  were  not  altogether  favorable.  For  these 
reasons  it  is  thought  unadvisable  to  draw  any  definite  con- 
clusions regarding  the  effect  of  nitrogen  upon  the  yields.  It 
may  be  observed  that,  in  a  general  way,  the  results  seem  to 
correspond  with  those  with  corn  and  grasses.  There  was  a 
gradual  increase  in  yield  according  to  the  increase  in  the 
quantity  of  nitrogen  used,  but  the  profits  from  the  use  of  nitro- 
gen have  been  very  small.  In  the  next  section  of  the  dis- 
cussion, however,  attention  is  called  to  the  increase  in  the  nitro: 
gen  compounds  (protein)  in  the  crop  as  a  result  of  the  use  of 
nitrogen  in  the  fertilizer. 

The  following  table  gives  a  comparison  of  -the  results  of  the 
experiments  with  oats.  The  yields  per  acre  are  the  averages 
of  yields  from  all  the  plots  having  the  same  kinds  and  amounts 
of  fertilizer  per  acre. 


Table  8. —  Comparison  of  yields  of  oats  {grain)  from  plots  upon  which 
different  quantities  of  nitrogen  were  used. 


Plot 

No. 


O,  OO, 
OOO 

6,  6a, 

66,6c 

7, 

10,  13 
8, 

11,  1.4 
9* 

12,  15 


•j  Nothing-, 

j  Dissolved  boneblack 
I  Muriate  of  potash, 
j  Mixed  min.  as  plot  6 
/  Nitrogen, 
j  Mixed  min.  as  plot  6 
j  Nitrogen, 

Mixed  min.  as  plot  6 

Nitrogen, 


Kinds  and  amounts 
of  fertilizers  per  acre. 


lbs. 


320 
160 
480 

25 
480 

50 
480 

75 


Yield  per  acre  (ii.i  %  water). 


Comparative  scale,  400  lbs.  to  the  inch. 


474 

484 
586 
633 
704 
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EFFECT  OF  NITROGEN  IN  THE  FERTILIZER  UPON  THE  PRO- 
TEIN OF  THE  CROP. 

In  most  of  the  special  nitrogen  experiments  and  in  a  few 
of  the  soil  test  experiments,  the  effects  of  nitrogen  of  the 
fertilizers  upon  the  composition  of  the  crops  have  been  studied 
by  chemical  analysis  of  samples  taken  in  such  a  manner  that 
they  could  be  considered  representative  of  the  whole  crop.  The 
produce  of  each  plot  was  weighed  in  the  field  at  the  time  of 
harvesting,  and  the  samples  were  gathered  and  weighed  sep- 
arately at  that  time.  These  samples  were  put  into  small  bags, 
and  were  weighed  again  just  before  the  analyses  were 
made.  From  the  results  of  the  analyses,  together  with 
the  weight  of  the  sample  and  the  total  weight  of  the  yield,  it  is 
possible  to  estimate  not  only  the  percentages  of  dry  matter, 
nitrogen  compounds  (protein),  and  other  ingredients,  but  also 
the  total  amounts  of  the  several  ingredients  per  acre.  In  the 
following  discussion  of  the  effects  of  nitrogenous  fertilizers  on 
the  composition  of  the  crop,  tables  are  given  showing  both 
the  percentage  composition  and  the  actual  yields  per  acre 
calculated  from  the  results  of  the  analyses.  The  figures  in 
these  tables  are  averages  of  the  results  of  all  the  similar  experi- 
ments for  all  the  years  in  which  they  were  made.  They  are  the 
figures  given  in  bold  faced  type  in  the  corresponding  tables  in 
the  series  at  the  end  of  the  discussion.  The  tables  there  give 
the  details  of  all  the  experiments  in  which  analyses  have  been 
made ;  one  set  of  tables  gives  the  percentage  composition  of  the 
crops  analyzed,  and  the  other  set  gives  the  yields  per  acre  of 
nutrients  calculated  from  the  percentage  composition  and  the 
weight  of  the  crop. 

Effect  upon  the  Composition  of  Mixed  Grasses. —  In  the  ex- 
periments with  mixed  grasses  the  samples  were  taken  while 
the  hay  was  in  the  windrow,  just  before  it  was  carted  from  the 
field.  Large  samples,  from  12  to  20  pounds,  were  gathered 
into  coarse  sacks  by  taking  small  quantities  from  different 
parts  of  the  plot.  These  samples  were  immediately  cut  into 
pieces  one  or  two  inches  long,  and  mixed  and  sub-sampled, 
the  final  samples,  from  3  to  5  pounds,  being  carefully  weighed. 
In  some  instances  duplicate,  and  in  others  triplicate  samples 
were  taken  and  analyzed  separately,  in  order  to  prove  the 
accuracy  of  the  sampling.  There  were  occasional  slight  varia- 
tions in  the  composition  of  the  different  samples  from  the  same 
plot,  but  the  results  on  the  whole  were  very  uniform. 
9 
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In  some  of  these  experiments  with  mixed  grasses  the  results 
were  affected  considerably  by  the  varying  proportions  of  clover 
in  the  crops  from  the  different  plots.  In  the  yields  from  all 
the  plots  to  which  nitrogen  was  applied  the  proportion  of 
clover  was  so  small  that  the  results  were  not  affected  materially ; 
but  in  the  yields  from  plots  (6a  and  6b)  upon  which  only 
mineral  fertilizers  were  applied,  the  proportion  of  clover  was 
large.  Since  clover  is  much  richer  in  protein  than  the  grasses, 
the  percentage  of  protein  in  the  crops  from  the  mineral  plots 
was  proportionately  much  higher  than  the  percentage  in  the 
crops  from  the  nitrogen  plots.  In  comparing  the  effects  of  the 
different  fertilizers  by  the  composition  of  the  crops  from  the 
different  plots  this  fact  should  be  considered.  In  1892,  the 
third  year  of  the  experiment,  the  proportion  of  nitrogen  com- 
pounds (protein)  in  the  crop  from  the  mineral  plots  was  so 
large  that  it  was  thought  best  to  make  separate  analyses  of  the 
entire  crop  and  of  the  grasses.  The  results  of  analyses  for  that 
year  show  that  the  proportion  of  protein  in  the  entire  crop  was 
10.94  per  cent.,  while  in  the  grasses  without  the  clover  it  was 
only  7.19  per  cent.     Accordingly  the  results  from  those  plots 


Table  9. —  Effects  of  nitrogenous  fertilizers 


Plot 

No. 


Kinds  and  amounts  of  fertilizers  per  acre. 


No.  of 
experiments. 


O,  OO 

6a,  6i> 


10 


12 


Nothing,  ..... 

Dissolved  boneblack,  , 

Muriate  of  potash,      .... 
Dissolved  boneblack, 

Muriate  of  potash 

Nitrate  of  soda  (Nitrogen,  25  lbs.),     . 
Dissolved  boneblack, 
Muriate  of  potash,      .... 
Nitrate  of  soda  (Nitrogen,  50  lbs.),     . 
Dissolved  boneblack, 

Muriate  of  potash 

Nitrate  of  soda  (Nitrogen,  75  lbs.),     . 

Dissolved  boneblack, 

Muriate  of  potash,      .... 

Sulphate  of  ammonia  (Nitrogen,  25  lbs.), 

Dissolved  boneblack, 

Muriate  of  potash,      .... 

Sulphate  of  ammonia  (Nitrogen,  50  lbs.), 

Dissolved  boneblack, 

Muriate  of  potash 

Sulphate  of  ammonia  (Nitrogen,  75"lbs.), 


lbs. 

320 
160 
320) 
160  [ 
160) 
320) 
160  [• 
320  \ 
320) 
160  V 
480) 
320) 
160  V 
120  ) 

320) 

160  V 

240 ) 
320) 
160  V 
360) 
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have  been  omitted  in  computing  the  averages  of  analyses. 

The  following  table  shows  the  average  percentages  of  the 
various  food  constituents  in  the  hay  of  mixed  grasses.  The 
figures  are  those  in  bold  face  type  in  Table  25,  page  162,  giving 
details  of  the  analyses  of  this  crop  for  the  three  years. 

From  Table  9  it  will  be  seen  that  the  percentage  of  protein 
in  the  hay  crop  increased  quite  uniformly  with  the  increase  in 
the  quantities  of  nitrogen  in  the  fertilizers.  For  example,  in 
the  crops  from  the  plots  (6a  and  66)  upon  which  the  mineral 
fertilizers  were  used  alone,  the  proportion  of  protein  was  7.83 
per  cent. ;  in  the  crop  from  plot  7,  with  25  pounds  of  nitrogen 
per  acre  in  addition  to  the  minerals,  the  proportion  of  protein 
was  7.95  per  cent. ;  in  the  crop  from  plot  8,  with  50  pounds  of 
nitrogen  per  acre  in  the  fertilizer,  the  proportion  of  protein 
was  8.46  per  cent. ;  and  in  the  crop  from  plot  9,  to  which  75 
pounds  of  nitrogen  per  acre  were  applied,  the  proportion  of 
protein  was  9.42  per  cent.  It  will  be  noticed  also  that  the 
effect  of  the  nitrogen  in  the  fertilizer  upon  the  proportion  of 
protein  in  the  crop  was  much  the  same,  whether  the  nitrogen 
was  supplied  in  nitrate  of  soda  or  in  sulphate  of  ammonia. 


upon  the  composition  of  hay  of  mixed  grasses. 


Average  percentage  of  proximate  constituents  in 

No.  of 

HAY, 

CALCULATED  ON  WATER-FREE  SUBSTANCE. 

Plot  No. 

analyses. 

Protein. 

Fat. 

Nitrogen 

free  extract. 

Fiber. 

Ash. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

9 

7.29 

3.67 

52.62 

31.44 

4.98 

0,  00 

10 

7.83 

3-44 

50.84 

32.32 

5-57 

6a,  6b 

5 

7-95 

3.62 

49.62 

33.36 

5-45 

1 

5 

8.46 

3.65 

48.56 

34.09 

5.24 

8 

5 

9.42 

3-68 

47.96 

33.64 

5-3o 

9 

4 

7.50 

3.60 

49.94 

33-62 

5.34 

10 

4 

8.46 

4.29 

48.51 

33.40 

5.34 

11 

4 

9.36 

3.82 

48.68 

32.91 

5.23 

12 
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In  the  following  tabulation  are  shown  the  total  yields  of 
the  various  food  ingredients,  and  the  percentage  difference 
between  the  yield  of  dry  matter  and  of  protein  from  the  nitro- 
gen plots  and  the  unfertilized  plots  and  that  from  the  mineral 
plots.  The  figures  given  here  are  the  averages  given  in  bold 
face  type  in  Table  26,  page  164 

From  Table  10  it  will  be  seen  that  the  increase  in  the  total 
yield  of  protein  was  relatively  much  larger  than  the  increase 
in  the  total  yield  of  dry  matter.  For  if  the  yields  from  the 
plots  upon  which  mineral  fertilizers  only  were  used  be  taken 
as  a  basis,  the  relative  yields  from  the  plots  upon  which  25,  50, 
and  75  pounds  of  nitrogen  were  used  in  addition  to  the 
minerals,  were  respectively  as  follows :  of  dry  matter,  137, 
177,  and  188  per  cent.;  of  protein,  127,  188,  and  222  per  cent. 
This  brings  out  clearly  the  fact  that  the  increase  in  the  amount 
of  protein  obtained  by  the  use  of  nitrogenous  fertilizers  is  due 
not  only  to  the  increase  in  the  total  yield  of  the  crop,  but  also 
to  the  higher  percentages  of  protein  in  the  composition  of  the 
crops  from  the  plots  upon  which  the  larger  quantities  of  nitro- 
gen were  used.  For  example,  the  yield  of  dry  matter  from  the 
plot  upon  which  75  pounds  of  nitrogen  were  used  was  only 
1 1  per  cent,  greater  than  the  yield  from  the  plot  upon  which  50 
pounds  were  used ;  while  the  percentage  of  protein  in  the  crop 
from  the  former  plot  was  34  per  cent,  greater  than  that  in  the 
crop  from  the  latter  plot ;  showing  that  the  nitrogen  in  the 
fertilizer  had  a  relatively  greater  tendency  to   increase  the 

Table  10.  —  Effects  of  nitrogeneous  fertilizers  upon  yield  of  pr ox- 
percentages  of  yields  of  dry  matter  and  protein  from  the 


Plot  No. 

Kinds  and  amounts  of  fertilizers  per  acre. 

Number  of 
experiments. 

lbs. 

O,  OO 

Nothing, 

5 

6a,  bb 

j  Dissolved  boneblack, 
/  Muriate  of  potash, 

320  ) 

160  S' 

5 

C  Dissolved  boneblack, 

320) 

7,  10 

<  Muriate  of  potash, 

f  Nitrogen, 

C  Dissolved  boneblack, 

160  [■ 
25) 

320) 

3 

8,  11 

•<  Muriate  of  potash,  . 

(  Nitrogen, 

(  Dissolved  boneblack, 

160  [■             3 
50 
320) 
160  I            3 

9,  12 

-j  Muriate  of  potash,  . 

(  Nitrogen, 

75) 
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proportion  of  protein  in  the  crop  than  it  had  to  increase  the 
total  yield  of  dry  matter. 


EFFECT  UPON  THE  COMPOSITION  OF  DIFFERENT  SPECIES  OF 

GRASSES. 

During  the  years  1891-98  a  series  of  experiments,  amount- 
ing to  32  in  all,  and  comprising  114  plots,  was  carried  on  upon 
small  plots  in  the  grass  garden,  as  noted  on  page  189.  The  plots 
usually  included  in  the  experiments  were  Nos.  o,  6,  7,  and  9, 
according  to  the  plan  of  special  nitrogen  experiments.*  The 
nitrogen  was  usually  supplied  in  nitrate  of  soda. 

The  size  of  the  plots  —  2  square  rods  —  was  so  small  that 
it  seemed  unadvisable  to  determine  the  total  yields  of  the  crop, 
hence  the  total  yields  of  the  food  constituents  could  not  be 
calculated.  The  percentages  of  the  various  food  constituents 
in  the  crops  were  determined,  however,  by  analyses  of 
samples  taken  when  the  grass  was  in  bloom,  or  in  the  early 
seed  stage.  The  samples  were  gathered,  weighed,  cut,  and 
sub-sampled  as  explained  in  the  sampling  of  mixed  grasses. 
The  result  of  the  experiments  as  shown  by  the  percentages  of 
protein,  fat,  etc.,  found  in  the  crops  from  the  different  plots 
are  given  beyond  in  Table  1 1.  The  figures  of  this  table  are 
the  averages  given  in  bold  face  type  in  Table  35,  page  190, 
which  gives  the  analyses  of  the  crops  for  all  the  years  in  which 
experiments  were  made. 

imate  ingredients  in  hay  of  mixed  grasses,  with  a  comparison  of  the 
different  plots  on  the  basis  of  the  yield  from  the  mineral  plots. 


Average  yields  of  proximate  constituents  of 
hay  per  acre. 

Percentage  of  yield 

on  the  basis  of  the 

YIELD  from  the 

MINERAL    PLOTS. 

Plot  No. 

Dry 
matter. 

Protein. 

Fat. 

Nitrogen 
free  extract. 

Fiber. 

Ash. 

Dry  matter. 

Protein. 

lbs. 
i,675 
2,368 

3,240 
4,202 

4,458 

lbs. 

121 
195 

248 
366 
432 

lbs. 
61 

82 
116 

164 
169 

lbs. 

882 
1,194 

I,6l9 
2,036 
2,148 

lbs. 

527 

759 
1,082 

1,411 

1,470 

lbs. 

83 

138 

175 
226 
242 

Per  cent. 
7i 
100 

137 
177 
188 

Per  cent. 
62 

100 
127 

188 

222 

O,  OO 
6a  ,66 

7,  10 

8,  11 

9,  12 

See  page  119. 
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Table    ii.  —  Effect  of   nitrogenous  fertilizers   upon   different 
species  of  grasses. 


-JL 

Average  percentage  of  proximate 

4) 

CONSTITUENTS   IN   HAV,  CALCULATED 

. 

Kinds  and  amounts  of  fertilizers 

4) 

Si 

o"c3 

ON  WATER-FREE   SUBSTANCE. 

£  1     per  acre,  and  species  of  grass. 

Nitrogen 

o 

dS 

o"  a 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

£ 

B 

fc 

extract. 

O 

Nothing. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Timothy, 

7 

7 

7-59 

3-3i 

49.32 

33-81 

5-97 

Orchard  grass, 

7 

7 

8.13 

3.98 

45-52 

34i8 

8.19 

Tall  meadow  fescue  grass, 

5 

5 

7.16 

3.01 

46.41 

36.30 

7.12 

Tall  red  top,     . 

2 

2 

6.89 

3.22 

52.49 

30.46 

6.94 

Tall  meadow  oat  grass,     . 

2 

2 

7.83 

3.08 

46.07 

35.87 

7-^5 

Brome  grass,    . 

2 

2 

8.13 

3.36 

50-55 

30.39 

7-57 

Average  of  above  species, 

7.62 

3.33 

48.39 

33.50 

7.J6 

6 

Dissolved  boneblack  320  lbs. 

Muriate  of  potash,  160  lbs. 

No  nitrogen. 

Timothy, 

7 

7 

7-03 

2.94 

50.14 

33-49 

6.40 

Orchard  grass, 

7 

7 

7.9i 

3.72 

44.56 

34.92 

8.89 

Tall  meadow  fescue  grass, 

5 

5 

7.16 

2.86 

48.74 

33.69 

7-55 

Tall  red  top,     . 

2 

2 

6.60 

3.30 

52.14 

31.06 

6.90 

Tall  meadow  oat  grass,     . 

2 

2 

7-50 

3.H 

44.99 

36.80 

7-57 

Brome  grass,    . 

2 

2 

8.17 

3.35 

50.52 

29.34 

8.62 

Average  of  above  species, 

7.39 

3.22 

48.52 

33.22 

7.65 

7 

Dissolved  boneblack  320  lbs. 

Muriate  of  potash  160  lbs. 

Nitrate  of  soda  160  lbs. 

{Nitrogen,  25  lbs.) 

Timothy, 

7 

7 

7.32 

3-04 

47.88 

35-75 

6.01 

Orchard  grass, 

7 

7 

9.60 

4.06 

43.27 

33.84 

9.23 

Tall  meadow  fescue  grass, 

6 

6 

8.30 

3  03 

47.85 

33-45 

7-37 

Tall  red  top,     . 

4 

4 

7-73 

3-i5 

52.14 

30.06 

6.92 

Tall  meadow  oat  grass,     . 

3 

3 

9-97 

3.26 

44.88 

34.81 

7.08 

Brome  grass,     . 

2 

2 

8.72 

3-39 

50.16 

30.23 

7.50 

Fowl  meadow  grass, 

1 

I 

12.06 

3.28 

42.30 

32.84 

9-52 

Kentucky  blue  grass, 

1 

I 

12.88 

4.04 

44.89 

31.49 

6.70 

Rye  grass, 

1 

I 

10.87 

2.71 

50.79 

27-54 

8.09 

Average  of  above  species, 

9.72 

3.33 

47.J3 

32.22 

7.60 

9 

Dissolved  boneblack  320  Ibs^ 

Muriate  of  patash  160  lbs. 

Nitrate  of  soda  480  lbs. 

{Nitrogen,  73  lbs.) 

Timothy, 

7 

7 

9-30 

3.26 

47.42 

34.13 

5.89 

Orchard  grass, 

7 

7 

12.63 

4.52 

41.33 

32.69 

8.83 

Tall  meadow  fescue  grass, 

6 

6 

11.82 

3.67 

43-9° 

32.53 

8.02 

Tall  red  top,     . 

4 

4 

10.40 

3.24 

50.34 

29.33 

6.69 

Tall  meadow  oat  grass,     . 

3 

3 

12.40 

3-45 

43-11 

33.8i 

7.23 

Brome  grass,    .         .         . 

2 

2 

12.97 

4.06 

43-93 

31.54 

7.50 

Fowl  meadow  grass, 

1 

1 

14.87 

2.83 

42.25 

31.65 

8.40 

Kentucky  blue  grass, 

1 

1 

15-44 

4-5i 

43-49 

29.62 

6.94 

Rye  grass, 

I 

1 

12.62 

2.92 

48.69 

27.71 

8.06 

Average  of  above  species, 

J2.49 

3.61 

44.95 

3J.44 

7  5J 
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It  will  be  noticed  that  there  are  considerable  differences  in 
the  proportions  of  protein  in  the  different  grasses  grown  under 
similar  conditions.  Of  the  three  grasses,  timothy,  orchard 
grass,  and  meadow  fescue,  which  have  been  under  the  experi- 
ment longest,  orchard  grass  contained  the  largest  proportion 
of  protein  on  all  the  plots,  and  timothy  the  smallest  on  all  the 
plots  except  the  one  without  fertilizer.  As  observed  on  a 
later  page,  in  the  experiments  with  corn,  the  crops  from  the 
"  nothing "  plots  usually  contained  a  larger  proportion 
of  protein  than  the  crop  from  some  of  the  fertilized 
plots.  This  is  doubtless  accounted  for,  as  in  the  experiments 
referred  to,  by  the  fact  that  where  no  fertilizers  are  used  the 
crop  ripens  prematurely,  in  which  case  the  amount  of  starch 
formed  is  less  than  in  the  matured  crops,  consequently  the 
proportion  of  protein  found  is  large. 

In  all  cases,  the  lowest  percentage  of  protein  was  found 
in  the  crops  from  the  plots  upon  which  only  mineral  fertilizers 
were  used.  The  average  proportion  of  protein  for  all  the 
grasses  from  the  mineral  plots  was  7.39  per  cent.;  from  the 
plots  upon  which  25  pounds  of  nitrogen  per  acre  was  used,  the 
average  proportion  of  protein  in  all  the  grasses  was  9.72  per 
cent.;  from  the  plots  upon  which  75  pounds  of  nitrogen  per 
acre  was  used  the  proportion  of  protein  was  12.49  Per  cent. 
This  means  that,  on  the  average,  the  grasses  grown  from  the 
plots  upon  which  the  one-third  ration  of  nitrogen  was  used  in 
addition  to  the  minerals  were  32  per  cent,  richer  in  protein 
than  those  grown  on  the  mineral  plots ;  and  the  grasses  grown 
on  the  plots  upon  which  the  full  ration  of  nitrogen  was  used 
in  addition  to  the  minerals  were  nearly  70  per  cent,  richer  in 
protein  than  those  grown  on  the  mineral  plots.  These  ex- 
periments emphasize  most  forcibly  the  fact  that  great  im- 
provement can  be  made  in  the  feeding  value  of  our  common 
grasses  by  the  proper  use  of  nitrogenous  fertilizers. 

Effect  upon  the  Composition  of  Corn. —  In  the  experiments 
with  corn,  samples  of  both  the  grain  and  the  stover  were  taken 
separately  for  analysis.  These  were  gathered  at  the  time  when 
the  crop  was  weighed  in  the  field,  just  before  it  was  harvested. 
Large  samples  of  the  stover  were  gathered  in  much  the  same 
way  as  the  samples  of  hay  were  taken.  Small  quantities  of 
stover  were  taken  from  different  parts  of  the  plot,  and  were 
immediately  cut  into  short  lengths  and  sub-sampled.  From 
10  to  15  pounds  of  the  ears  were  taken  for  samples ;  these  were 
shelled  and  the  weight  of  shelled  corn  in  the  samples  was 
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immediately  determined.       These  determinations  served  for 
computing  the  total  yields  per  acre. 

Early  in  these  experiments  it  was  noticed  that  there  was  a 
larger  percentage  of  protein  in  the  corn  (seeds)  from  the  plots 
upon  which  no  fertilizer  was  used  than  there  was  in  the  corn 
from  the  fertilized  plots.  Later  a  probable  cause  of  this 
difference  was  found  in  the  large  proportion  of  immatured  ker- 
nels in  the  seed  from  the  nothing  plots ;  for  a  series  of  analyses 
of  corn  from  several  experiments,  made  so  as  to  compare  the 


Table  12. —  Effects  of  nitrogenous  fertilizers 

Plot  No. 

Kinds  and  amounts  of  fertilizers  per  acre. 

No.  of 

analyses. 

lbs. 

o,  oo,  ooo 

Nothing,        ....... 

23 

I  (and  A) 

Nitrate  of  soda 

160 

9 

2  (and  B) 

Dissolved  boneblack,     . 

320 

10 

3  (and  C) 

Muriate  of  potash, 

160 

10 

4  (and  D) 

\  Dissolved  boneblack,     . 

1  Nitrate  of  soda,     .... 

320) 
160  J 

9 

5  (and  E) 

j  Muriate  of  potash, 

I  Nitrate  of  soda,     .... 

160) 
160  J 

9 

6,  6a,  £>b, 

j  Dissolved  boneblack,     . 
(  Muriate  of  potash, 

320 1 
160  J 

be  (and  F) 

20 

(  Dissolved  boneblack,     . 

320) 

7 

•<  Muriate  of  potash, 

(  Nitrate  of  soda  (Nitrogen,  25  lbs.), 

(  Dissolved  boneblack,     . 

160  [ 
160) 
320) 

17 

8 

<  Muriate  of  potash, 

(  Nitrate  of  soda  (Nitrogen,  50  lbs.), 

(  Dissolved  boneblack,     .         . 

160  [■ 
320) 
320) 

10 

9 

<  Muriate  of  potash, 

(  Nitrate  of  soda  (Nitrogen,  75  lbs.), 

i  Dissolved  boneblack,     . 

160  [■ 
480) 
320) 

11 

10 

-<  Muriate  of  potash, 

(  Sulphate  of  ammonia  (Nitrogen,  25  lbs. 

(  Dissolved  boneblack,     . 

), 

160^ 

120) 

320) 

6 

ii 

•<  Muriate  of  potash, 

160  V 

6 

(  Sulphate  of  ammonia  (Nitrogen,  50  lbs. 

). 

240) 

(  Dissolved  boneblack,     . 

320) 

12 

•<  Muriate  of  potash, 

(  Sulphate  of  ammonia  (Nitrogen,  75  lbs. 

(  Dissolved  boneblack,     . 

>» 

160^ 
360} 
320) 

6 

13 

<  Muriate  of  potash, 

(  Dried  blood  (Nitrogen,  25  lbs.),     . 

i  Dissolved  boneblack,     . 

160  V 
200) 

320 

2 

14 

■s  Muriate  of  potash, 

(  Dried  blood  (Nitrogen,  50  lbs.),     . 

(  Dissolved  boneblack,     .         . 

160  j. 
400) 
320) 

2 

15 

■<  Muriate  af  potash, 

(  Dried  blood  (Nitrogen,  75  lbs.),     . 

160  J. 

600) 

2 
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composition  of  the  "  good  "  corn  —  the  hard,  merchantable 
ears  —  with  the  "  poor  "  corn  —  the  soft  ears  and  "  nubbins," — 
showed  that  in  the  crops  from  all  the  plots  the  percentage  of 
protein  was  higher  in  the  "  poor  "  corn  than  it  was  in  the 
"  good  "  corn.  The  reason  for  the  higher  percentage  of  pro- 
tein in  the  immatured  kernels  appears  to  be  that  the  normal 
amount  of  starch  was  not  formed  in  them,  while  considerable 
protein  was  present,  so  that  the  amount  of  protein  was  rela- 
tively large.     The  seeds  in  crops  from  the  nothing  plots  were 


upon  composition  of  corn  [grain). 


Average  percentage  of  proximate  constituents  in  corn  (grain) 
calculated  on  water  free  substance. 


Protein. 


Per  cent. 

11. 15 
11.92 

11.38 
10.49 

11.98 


10.80 


11.50 


Fat. 


Per  cent. 
5-43 


Nitrogen 
free  extract. 


5.61 


5-43 


76 


5-77 


6.12 


Per  cent. 
80.06 
79.40 
79-93 
80.97 

79.07 
80.68 
80.73 
80.16 


78.98 


12.07 

6.02 

78.46 

10.28 

6.37 

79.86 

10.60 

6.63 

79.20 

11.68 

6.50 

78.30 

9-93 

6.33 

79.88 

9-34 

5.46 

81.66 

9-75 

5.87 

80.56 

Fiber. 


Per  cent. 
1.64 
1.69 
1.70 

1.68 

1. 61 

1-59 
1.66 

1.56 
1.64 
1.62 
1.68 
1.68 
1.60 
1.94 
1.85 
1.99 


Ash. 


Per  cent. 
1.72 
1.68 
1.72 
1.65 

1  73 

1. 71 
1.72 

1. 71 
1.76 
1.83 


1.89 
1.92 
1.92 
1.69 


83 


Plot  No. 


0,00,000 

i  (and  A) 

2  (and  B) 

3  (and  C) 

4  (and  D) 

5  (and  E) 

6,  6a,  6*, 
6<:(andF) 
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largely  poor  and  immature,  and,  with  the  small  proportions 
of  starch,  naturally  contained  a  larger  percentage  of  protein 
than  the  crops  from  the  fertilized  plots.  For  this  reason  the 
poor  corn  and  "  nubbins  "  were  excluded  when  samples  were 
beine"  taken  for  analyses. 


Table  13. — Effects,  of  nitrogenous 


Plot  No. 

Kinds  and  amounts  of  fertilizers  per  acre. 

No.  of 
analyses. 

0,  00,  000 

Nothing 

lbs. 

23 

I  (and  A) 

Nitrate  of  soda,     .... 

. 

160 

9 

2  (and  B) 

Dissolved  boneblack, 

320 

10 

3  (and  C) 

Muriate  of  potash, 

160 

10 

4  (and  D) 

j  Dissolved  boneblack,     . 

1  Nitrate  of  soda  (Nitrogen  25  lbs.), 

320  I 
160  [ 

9 

5  (and  E) 

j  Muriate  of  potash, 

"j  Nitrate  of  soda  (^Nitrogen  25  lbs.), 

160 1 
160  \ 

9 

6a,  6b,  6c, 

j  Dissolved  boneblack,     . 
1  Muriate  of  potash, 

320  j 
160  f 

(and  F) 

20 

i  Dissolved  boneblack,     . 

320) 

7 

-j  Muriate  of  potash, 

160^ 

17 

(  Nitrate  of  soda  (Nitrogen  25  lbs.), 

160) 

1  Dissolved  boneblack, 

320) 

8 

<  Muriate  of  potash,         .         , 

( Nitrate  of  soda  (Nitrogen  50  lbs.), 

(  Dissolved  boneblack, 

160  \ 
320) 
320) 

10 

9 

-j  Muriate  of  potash, 

(  Nitrate  of  soda  (Nitrogen  75  lbs.), 

(  Dissolved  boneblack,     . 

160^ 
480) 
320) 

11 

10 

•<  Muriate  of  potash, 

160  V 

6 

(  Sulphate  of  ammonia  (Nitrogen  25  lbs. 

), 

120 ) 

I  Dissolved  boneblack,     . 

320  j 

11 

■j  Muriate  of  potash, 

160  [■ 

6 

(  Sulphate  of  ammonia  (Nitrogen  50  lbs. 

), 

240  \ 

I  Dissolved  boneblack,     . 

320 1 

12 

<  Muriate  of  potash, 

(  Sulphate  of  ammonia  (Nitrogen  75  lbs.) 

1  Dissolved  boneblack,  h. 

» 

160  >■ 
360 1 
320  i 

6 

13 

<  Muriate  of  potash, 

(  Dried  blood  (Nitrogen  25  lbs.),      . 

(  Dissolved  boneblack,     . 

160  >■ 
200) 
320) 

2 

14 

•<  Muriate  of  potash, 

(  Dried  blood  (Nitrogen  50  lbs.),      . 

1  Dissolved  boneblack, 

160  > 
400  j 
320) 

2 

15 

■<  Muriate  of  potash, 

(  Dried  blood  (Nitrogen  75  lbs.),      . 

160  >- 
600) 

2 
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The  analyses  of  the  corn  (grain)  and  the  stover  in  these  ex- 
periments are  summarized  in  Tables  12  and  13.  The  figures 
in  these  tables  are  the  averages  given  in  bold  face  type  in 
Tables  27  and  28,  pages  166  and  171,  which  give  the  separate 
analyses  of  the  several  experiments. 


fertilizers  upon  composition  of  corn  stover. 


AVERAGE    PERCENTAGE    OF  PROXIMATE 
•TOVER,    CALCULATED   ON   WATBR- 

CONSTITUENTS  IN   CORN 
FREE   SUBSTANCE. 

Plot  No. 

Protein. 

Fat. 

Nitrogen 
free  extract. 

Fiber. 

Ash. 

Per  cent. 
6.91 

7-74 
7.04 
6.40 

Per  cent. 
1.84 
1.96 
2.03 
2.15 

Per  cent. 
50.76 

50.95 
51.06 
51-42 

Per  cent. 
34-30 
33-97 
33-94 
33.76 

Per  cent. 
6.J9 
5.38 
5-93 
6.27 

O,  OO,  OOO 

1  (and  A) 

2  (and  B) 

3  (and  C) 

7-52 

1.89 

51.21 

33-89 

5-49 

4  (and  D) 

6.72 

1  99 

50.40 

34-67 

6.22 

5  (and  E) 

5.15 

2.10 

51.77 

34-21 

6.77 

6a,  6b,  6c, 
(and  F) 

5.72 

1.94 

51.06 

34.91 

6.37 

7 

6.52 

1.92 

50.60 

34-50 

6.46 

8 

7-35 

1.90 

49.91 

33-93 

6.91 

9 

5-23 

1.94 

52.35 

33-91 

6-57 

10 

5.04 

1-75 

52.00 

34-77 

6-44 

11 

6-53 

1.79 

50.53 

34.30 

6.85 

12 

4.62 

1.80 

53.82 

33.7o 

6.06 

13 

4.10 

1.94 

53-41 

34.81 

5-74 

14 

4-47 

1.90 

52.93 

34.93 

5-77 

15 
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From  table  12  it  will  be  noticed  that  the  percentage  of  pro- 
tein in  the  grain  from  the  nothing  plots  was  higher  than  the 
percentage  in  the  grain  from  many  of  the  fertilized  plots.  This 
was  doubtless  due,  as  already  suggested,  to  the  large  pro- 
portion of  immatured  or  partially  developed  grain  from  these 
plots.  The  percentage  of  protein  was  lowest  in  the  crops 
from  the  plots  (6,  6a,  6b,  6c,  F)  upon  which  the  mineral  ferti- 
lizers were  used  without  nitrogen. 

By  comparing  the  results  of  the  experiments  with  mixed 
minerals  alone  and  those  with  nitrogen  in  addition  it  will  be 
noticed  that  there  was  a  gradual  increase  in  the  proportion  of 


Table  14. — Effects-  of  nitrogenous  fertilizers  upon  yields  of  proxi- 
yields  from  the  nothing  plot  and  from  the  different  plots 


No. 

Plot  No. 

Kinds  and  amounts  of  fertilizers  per  acre. 

of 

Material. 

experi- 

ments. 

lbs. 

O,  00,000. 

•j  Nothing, 

13 
13 

Grain 
Stover 
Total 

I  (and  A) 

-J  Nitrate  of  soda,        .... 

160 

7 
7 

Grain 

Stover 

Total 

2  (and  B) 

\  Dissolved  boneblack, 

320 

8 

8 

Grain 
Stover 

Total 

3  (and  C) 

■j  Muriate  of  potash, 

160 

8 

8 

Grain 
Stover 

Total 

4  (and  D) 

j  Dissolved  boneblack, 

(  Nitrate  of  soda,        .... 

320 

7 

Grain 

160 

7 

Stover 

Total 

5  (and  E) 

j  Nitrate  of  soda,  .               ... 
]  Muriate  of  potash, 

160 

7 

Grain 

160 

7 

Stover 

Total 

6,  6a,  tb, 

j  Dissolved  boneblack, 
\  Muriate  of  potash, 

320 

13 

Grain 

be  (and  F) 

160 

13 

Stover 
Total 

(  Dissolved  boneblack, 

320 

13 

Grain 

7,  10,  13, 

<  Muriate  of  potash, 

160 

13 

Stover 

(  Nitrogen,    .         .               ... 

25 

Total 

(  Dissolved  boneblack, 

320 

9 

Grain 

8,  ii,  14, 

•<  Muriate  of  potash, 

160 

9 

Stover 

(  Nitrogen,    .                         ... 

50 

Total 

(  Dissolved  boneblack, 

320 

9 

Grain 

9,  12,  15, 

\  Muriate  of  potash, 

160 

9 

Stover 

(  Nitrogen,    .                        ... 

75 

To  ta 
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protein  in  the  corn,  corresponding  to  the  increase  in  the 
amount  of  nitrogen  in  the  fertilizer.  Thus  in  the  experiments 
with  nitrate  of  soda  as  the  source  of  nitrogen  the  proportions 
of  protein  were  as  follows :  in  the  corn  from  the  mineral  plots, 
10.13  Per  cent.;  from  the  plots  with  25  pounds  of  nitrogen, 
TO.80  per  cent.;  from  the  plots  with  50  pounds  of  nitrogen, 
11.50  per  cent.;  from  the  plots  with  75  pounds  of  nitrogen, 
12.07  Per  cent.  In  the  experiments  in  which  sulphate  of 
ammonia  was  the  source  of  nitrogen  there  was  likewise  an  in- 
crease in  the  protein  with  the  increase  in  the  nitrogen  supplied, 
but  the  proportion  of  protein  was  not  quite  so  large  as  in  the 


mate  ingrediefits  of  corn  {grain)  and  stover,  with  a  comparison  of  the 
having  nitrogen  with  the  yield  from  the  mineral  plot. 


Average  yield  of  proximate  constituents  of 

Percentage  of  yield  on 
the  basis  of  yield 

CORN  (GRAIN 

;  AND  CORN  STOVER  PER  ACRE. 

FROM  MINERAL  PLOT. 

Plot  No. 

Dry 

matter. 

Protein. 

Fat. 

Nitrogen 
free  extract. 

Fiber. 

Ash. 

Dry  matter. 

Protein. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Per  cent. 

Per  cent. 

1,064 
1,264 

118 
86 

61 
23 

851 
641 

17 

435 

18 

78 

67 
67 

74 
92 

0,00,000. 

2,328 

204 

84 

1,492 

452 

96 

67 

81 

1,123 

131 

60 

897 

18 

18 

71 

82 

i  (and  A) 

1,233 

91 

24 

630 

421 

67 

65 

99 

2,356 

222 

84 

1,527 

439 

85 

68 

88 

893 

102 

48 

7i5 

14 

15 

57 

64 

2  (and  B) 

1,168 

76 

24 

598 

399 

70 

62 

82 

2,061 

178 

72 

1,313 

413 

85 

60 

70 

1,093 

116 

58 

883 

18 

18 

69 

73 

3(andC) 

1,321 

84 

29 

683 

444 

81 

70 

92 

2,414 

200 

87 

1,566 

462 

99 

70 

79 

1,267 

153 

72 

1,002 

20 

22 

80 

96 

4(andD) 

1,417 

105 

26 

726 

482 

76 

75 

113 

2,684 

258 

98 

1,728 

502 

98 

78 

102 

1,696 

187 

92 

1,361 

27 

27 

107 

116 

5  (and  E) 

1.589 

102 

32 

805 

555 

96 

85 

no 

3,285 

289 

124 

2,166 

582 

123 

95 

114 

1,580 

160 

92 

1,274 

26 

27 

100 

100 

6,  6a,  bb, 

1,876 

93 

39 

980 

637 

126 

100 

100 

6^(andF) 

3,456 

253 

131 

2,254 

663 

153 

100 

100 

2,132 

228 

127 

1  1,706 

33 

37 

i35 

143 

2,149 

118 

41 

1,100 

75o 

139 

115 

127 

7,  10,13, 

4,281 

•jlo 

(68 

2,806 

783 

176 

124 

137 

2,611 

290 

165 

2,068 

42 

47 

165 

181 

2,271 

136 

45 

1. 157 

786 

149 

121 

146 

8,  n,  14, 

4,882 

426 

210 

3,225 

828 

196 

141 

168 

2,670 

320 

166 

2,094 

42 

49 

168 

200 

2,372 

166 

43 

1,184 

814 

165 

126 

178 

9,  12,  15, 

5,042 

486 

209 

3,278 

856 

214 

146 

192 

142 
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experiments  in  which  nitrate  of  soda  was  used.  The  pro- 
portions of  protein  were,  with  25  pounds  of  nitrogen  in  sul- 
phate of  ammonia,  10.28  per  cent. ;  with  50  pounds  of  nitrogen, 
10.60  per  cent. ;  with  75  pounds  of  nitrogen,  1 1.68  per  cent.  In 
the  experiments  in  which  dried  blood  was  used  as  a  source  of 
nitrogen,  the  increase  in  the  proportions  of  protein  did  not 
correspond  to  the  quantities  of  nitrogen  used.  But  as  only 
two  such  experiments  were  made,  the  results  should  not  be 
compared  too  closely  with  those  of  a  larger  number  of  ex- 
periments in  which  other  fertilizing  materials  were  used. 


Table   15. —  Effect  of  nitrogenous  fertilizers 


Plot  No. 


o,  00,  000 

1  (and  A) 

2  (and  B) 

3  (and  C) 

4  (and  D) 

5  (and  E) 

6,  6a, 
6£(andF) 


Kinds  and  amounts  of  fertilizers  per  acre. 


Nothing, 

Nitrate  of  soda, 

Dissolved  boneblack, 

Muriate  of  potash, 
(  Dissolved  boneblack, 
\  Nitrate  of  soda, 
\  Muriate  of  potash,      .  ■  . 

\  Nitrate  of  soda, 
j  Dissolved  boneblack, 
/  Muriate  of  potash, 
C  Dissolved  boneblack, 
-c  Muriate  of  potash, 
/  Nitrate  of  soda  (Nitrogen,  25  lbs.), 
I  Dissolved  boneblack, 
<  Muriate  of  potash, 
(  Nitrate  of  soda  (Nitrogen,  50  lbs.), 

Dissolved  boneblack, 

Muriate  of  potash, 

Nitrate  of  soda  (Nitrogen,  75  lbs.), 

Dissolved  boneblack, 

Muriate  of  potash, 

Sulphate  of  ammonia  (Nitrogen 
(  Dissolved  boneblack, 
•<  Muriate  of  potash, 
(  Sulphate  of  ammonia  (Nitrogen 

Dissolved  boneblack, 

Muriate  of  potash, 

Sulphate  of  ammonia  (Nitrogen,  75 

Dissolved  boneblack, 

Muriate  of  potash, 

Dried  blood  (Nitrogen,  25  lbs.), 

Dissolved  boneblack, 

Muriate  of  potash,      . 

Dried  blood  (Nitrogen,  50  lbs.), 

Dissolved  boneblack, 

Muriate  of  potash, 

Dried  blood  (Nitrogen.  75  lbs.), 


25 


50 


lbs.), 
lbs.), 
lbs.), 


lbs. 


160 


320 
160 


No.  of 
experiments. 


EFFECT   OF   NITROGENOUS    FERTILIZERS. 


M3 


In  the  Table  14  are  shown  the  total  and  the  relative 
yield  per  acre  of  the  various  food  constituents  in  the  corn  and 
stover.  The  figures  in  this  table  are  the  averages  in  bold  face 
type  in  tables  29  and  30,  pages  176  and  179,  which  gives  the 
type  in  Tables  29  and  30,  pages  176  and  179,  which  give  the 
separate  analyses  of  the  several  experiments  with  corn. 

From  this  table  it  will  be  observed  that  the  nitrogenous 
fertilizers  had  a  relatively  more  marked  effect  upon  the  yields 
of  protein  than  upon  the  yields  of  dry  matter.  Thus,  in  the 
grain,  the  total  yield  of  dry  matter  with  the  use  of  75  pounds  of 
nitrogen  per  acre  was  only  slightly  larger  than  the  yield  from 


upon  the  composition 

of  oats  | 

[grain). 

No.  of 

Average  percentage  of  proximate  constituents  in 
oats  (grain),  calculated  on  water-free  substance. 

Plot  No. 

analyses. 

Protein. 

Fat. 

Nitrogen  ; 
free  extract. 

Fiber. 

Ash. 

II 
2 

2 
2 

Per  cent. 
14.22 
15-08 
1325 
13-71 

Per  cent. 
5.88 
6.10 
6.04 
6.02 

Per  cent. 

65-79 
66.94 
67.88 
67.79 

Per  cent. 
10.74 
8.56 
9.23 

9.08 

Per  cent. 
3-37 
3-32 
3-6o 
3-40 

0,  00,  OOO 

1  (and  A) 

2  (and  B) 

3  (and  C) 

2 

13-68 

6.21 

68.84 

8.15 

3-12 

4  (and  D) 

2 

14.46 

6.15 

67.50 

8-73 

3-17 

5  (and  E) 

8 

14.76 

6.10 

67.03 

8.99 

3.12 

6,  6a, 

6d  (and  F) 

4 

14.68 

6.01 

67.39 

8.96 

2.96 

7 

2 

16.34 

5-79 

65.08 

9-97 

2.82 

8 

2 

16.97 

5-68 

63-93 

io.55 

2.87    " 

9 

I 

13-94 

6.05 

64.90 

12.25 

2.86 

10 

' 

15.12 

6.14 

64-45 

H-59 

2.70 

11 

I 

15.00 

5-86 

62.38 

13.84 

2.92 

12 

2 

15.00 

5.84 

65-79 

10.39 

2.98 

13 

2 

14.97 

5.81 

65-77 

10.55 

2.90 

14 

2 

15.87 

5-95 

65.70 

9  67 

2.81 

15 

144 
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the  use  of  50  pounds,  while  the  yield  of  protein  with  75  pounds 
of  nitrogen  was  considerably  increased  over  the  yield  with 
50  pounds.  This  is  shown  quite  clearly  by  the  last  two  columns 
of  the  tables,  which  compare  the  yield  from  the  different  nitro- 
gen plots  with  the  yield  from  the  mineral  plots.  The  yield 
of  dry  matter  with  25  pounds  of  nitrogen  was  35  per  cent, 
greater  than  that  from  the  mineral  plots ;  the  yield  with  50 
pounds  of  nitrogen  was  65  per  cent,  greater,  while  the  yield 
with  75  pounds  of  nitrogen  was  only  68  per  cent,  greater  than 
the  yield  from  the  mineral  plots ;  but  for  the  same  series  of 
plots  the  increase  in  the  proportion  of  protein  from  the  use 
of  nitrogen  was  43,  81,  and  100  per  cent,  respectively. 


Table  16. — Effects  of  nitrogenous  fertilizers 


Plot  No. 

Kinds  and  amounts  of  fertilizers  per  acre. 

No.  of 
experiments. 

lbs. 

O,  OO,  OOO 

Nothing,         .         .         . 



3 

6,  6a 

(  Dissolved  boneblack,      .         .         .         . 
\  Muriate  of  potash,           .... 

320) 
160  j" 

6£,  be 

3 

1  Dissolved  boneblack,      .... 

320) 

7 

•<  Muriate  of  potash,           .... 

160  [ 

2 

(  Nitrate  of  soda  (Nitrogen,  25  lbs.), 

160) 

1  Dissolved  boneblack,      .... 

320) 

8 

-j  Muriate  of  potash,           .... 

160^ 

2 

f  Nitrate  of  soda  (Nitrogen,  50  lbs), 

320) 

(  Dissolved  boneblack,      .... 

320) 

9 

<  Muriate  of  potash,           .... 

160  [ 

2 

(  Nitrate  of  soda  (Nitrogen,  75  lbs.), 

480) 

1  Dissolved  boneblack,      .... 

320) 

10 

■j  Muriate  of  potash,          \ 

160  y 

1 

(  Sulphate  of  ammonia  (Nitrogen,  25  lbs.), 

120) 

i  Dissolved  boneblack,       .... 

320) 

11 

<  Muriate  of  potash,           .... 

160  y 

1 

(  Sulphate  of  ammonia  (Nitrogen,  50  lbs.), 

240) 

1  Dissolved  boneblack,      .... 

320) 

12 

"<  Muriate  of  potash,           .... 

160^ 

1 

/  Sulphate  of  ammonia  (Nitrogen,  75  lbs.), 

360) 

(  Dissolved  boneblack,      .         . 

320) 

13 

•<  Muriate  of  potash,           .... 

160  V 

2 

(  Dried  blood  (Nitrogen,  25  lbs.), 

200) 

(  Dissolved  boneblack,      .... 

320) 

14 

•<  Muriate  of  potash,           .... 

160  V 

2 

(  Dried  blood  (Nitrogen,  50  lbs.), 

400) 

(  Dissolved  boneblack,      .... 
•\  Muriate  of  potash,           .... 
(  Dried  blood  (Nitrogen,  75  lbs.),      .     ,    . 

320) 

15 

160  [■ 

2 

400 ) 
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Effect  upon  the  Composition  of  Oats.  —  The  two  special  nitro- 
gen experiments  with  oats  comprised  26  plots  upon  which 
nitrogen  was  applied  in  nitrate  of  soda,  sulphate  of  ammonia, 
and  dried  blood.  As  in  the  experiments  with  corn,  samples  of 
both  the  grain  and  the  straw  without  the  grain  were  gathered 
when  the  crop  was  harvested,  and  were  carefully  prepared  for 
analysis.  With  the  data  from  these  analyses,  given  in  Tables  15 
and  16,  are  included  also  some  of  the  results  of  analyses  of  grain 
from  the  soil  test  experiment.  The  figures  given  in  these 
tables  are  the  averages  in  bold  face  type  in  Tables  31  and  32  on 
pages  182  and  185. 


upon  composition  of  oat  straw. 


No.  of 

Average  percentage  of  proximate  constituents  in 
OAT  straw  calculated  on  water-free  substance. 

analyses. 

Protein. 

Fat. 

Nitrogen 
free  extract. 

Fiber. 

Ash. 

Plot  No. 

5 

Per  cent. 
7-39 

Per  cent. 
3-36 

Per  cent. 
47.40 

Per  cent. 
36.84 

Per  cent. 
5-OI 

0,  00,  000 

6 

5.04 

3-05 

46.41 

39-95 

5-55 

6,  6a 
6b,  6c 

2 

4-63 

3.16 

46.44 

40.65 

5.12 

7 

2 

4.90 

2-95 

46.47 

40.60 

5.08 

8 

2 

6.03 

2-97 

45-39 

40.23 

5.38 

9 

1 

5.69 

3.60 

4956 

36.61 

4-54 

10 

1 

6.81 

3.38 

48.66 

37.00 

4-15 

11 

1 

7-5o 

3.18 

48.15 

37.05 

4.12 

12 

2 

4-75 

3.01 

46.52 

40.75 

4-97 

13 

2 

4.82 

2-95 

•47.13 

40.02 

5.08 

14 

2 

5.27 

3.04 

47.53 

39-37 

4-79 

15 
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In  the  discussion  of  the  effect  of  nitrogenous  fertilizers  upon 
the  yields  of  oats,  on  a  previous  page,  reference  was  made  to 
the  fact  that  the  number  of  experiments  was  smaller  than  that 
with  some  of  the  other  crops,  and  that  the  conditions  of  soil 
and  season  were  unfavorable.  For  this  reason  only  general 
conclusions  were  drawn  from  the  results  of  the  experiments. 
The  same  facts  should  be  taken  into  account  in  considering  the 
effects  of  nitrogen  of  the  fertilizers  upon  the  composition  of 
the  crop.  In  a  brief  discussion  of  the  data  of  Table  14  it  may 
be  observed  that,  as  noticed  in  experiments  with  other  crops, 
the  proportion  of  protein  in  the  grain  from  the  "  nothing " 
plots  is  larger  than  that  in  the  grain  from  some  of  the  fertilized 
plots.  In  the  grain  from  the  mineral  plots  there  was  14.76  per 
cent,  of  protein.  With  25  pounds  of  nitrogen  per  acre  in  ad- 
dition to  the  minerals  there  was  practically  the  same  proportion 
of  protein,  14.68  per  cent.  With  50  pounds  of  nitrogen  per 
acre  the  grain  had  16.34  per  cent,  of  protein,  a  considerable  in- 
crease, while  with  75  pounds  of  nitrogen  per  acre  it  was  16.97 
per  cent.,  a  still  further  increase,  although  not  so  large  as  be- 


T  able  1 7 . — Effects  of  nitrogenous  fertilizers  upon  yield  of  proximate 
centages  of  yield  from  the  different  plots  on 


No.  of 

Plot  No. 

Kinds  and  amounts  of  fertilizers  per  acre. 

experiments. 

Material. 

. 

lbs. 

8 

Grain 

O,  OO,  OOO 

<  Nothing,            .... 

. . . 

5 

Straw- 
Total 

1  Dissolved  boneblack, 

320 

*6 

Grain 

6,  60,  tb,  be 

■j  Muriate  of  potash,     . 

160 

6 

Straw 
Total 

(  Dissolved  boneblack, 

320 

2 

Grain 

7,  10,  13 

■<  Muriate  of  potash, 

160 

2 

Straw 

(  Nitrogen,           .... 

25 

Total 

(  Dissolved  boneblack,          . 

320 

2 

Grain 

8,  11,  14 

<  Muriate  of  potash, 

160 

2 

Straw 

(  Nitrogen,           .... 

50 

Total 

(  Dissolved  boneblack, 

320 

2 

Grain 

9.  12,  15 

■j  Muriate  of  potash,     . 

160 

2 

Straw 

(  Nitrogen,          .... 

75 

Total 
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fore  in  proportion  to  the  increase  in  nitrogen.  These  are  the 
results  from  the  use  of  nitrogen  in  nitrate  of  soda.  There  was 
less  gain  in  the  proportion  of  protein  in  the  grain  following 
the  use  of  nitrogen  in  sulphate  of  ammonia,  and  still  less  from 
the  use  of  organic  nitrogen  in  dried  blood. 

A  somewhat  similar  discussion  might  apply  to  the  figures 
in  Table  16,  showing  the  effect  of  nitrogen  upon  the  straw 
without  the  grain.  Prom  this  table,  however,  it  appears  that 
the  largest  gains  and  more  uniform  increase  in  protein  resulted 
from  the  use  of  sulphate  of  ammonia. 

The  following  table  shows  the  effect  of  nitrogenous  fer- 
tilizers upon  oats  by  a  comparison  of  the  calculated  yields  of 
dry  matter  and  of  protein  in  the  crops.  The  figures  given  here 
are  the  averages  in  bold  face  type  found  in  Tables  33  and  34 
on  pages  187  and  188. 

It  will  be  noticed  here  also,  as  has  been  mentioned  in  the 
discussion  of  results  with  other  crops,  that  the  yields  of  dry 
matter  increased  gradually  with  the  increase  of  the  quantities 
of  nitrogen  used  in  the  fertilizers;  but  the  protein  increased 
much  more  rapidly. 

ingredients  of  oats  [grain)  and  oat  straw,  with  a  comparison  of  per  - 
the  basis  of  the  yield  from  the  mineral  plots. 


Percentage  of  yield 

AVHRAGB  YIELDS  OF  PROXIMATE  CONSTITUENTS 

ON  THE  BASIS  OF  THE 

OF  OATS  (GRAIN)  AND 

OAT  STRAW 

PBR  ACRE. 

YIELD  FROM  THB 

MINERAL  PLOTS. 

Plot  No. 

Dry 

Protein. 

Fat. 

Nitrogen 

Fiber. 

Ash. 

Dry 

Protein. 

matter. 

free  extract. 

matter. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Per  cent. 

Per  cent. 

421 

64 

25 

277 

41 

15 

98 

95 

545 

33 

18 

251 

213 

3i 

59 

75 

O,  OO,  OOO 

966 

97 

43 

528 

254 

46 

72 

88 

430 

67 

27 

287 

36 

13 

100 

100 

919 

44 

27 

422 

373 

53 

100 

100 

6,  6a,  66,  be 

1349 

\\\ 

54 

709 

409 

66 

100 

100 

521 

82 

32 

344 

49 

16 

121 

122 

1264 

57 

38 

580 

523 

66 

138 

130 

7.  10,  13 

J785 

139 

70 

924 

572 

82 

132 

125 

563 

90 

33 

367 

57. 

16 

131 

134 

1461 

71 

42 

673 

598 

77 

i59 

161 

l8,  11,  14 

2024 

\6\ 

75 

1040 

655 

93 

150 

145 

626 

103 

36 

405 

65 

18 

146 

i54 

iqoi 

112 

54 

870 

767 

99 

207 

255 

9.  12,  15 

2527 

2J5 

90 

1275 

832 

117 

187 

194 

148 


STORRS   AGRICULTURAL    EXPERIMENT    STATION. 


EFFECT  OF  NITROGENOUS   FERTILIZERS   UPON   LEGUMES. 

During  the  years  1895-98  inclusive,  the  Station  carried  on  a 
series  of  experiments  with  several  of  the  legumes,  especially 
cow  peas  and  soy  beans.  With  each  crop  there  were  four  ex- 
periments, comprising  10  plots  each,  mostly  small.  Although 
there  were  fewer  and  less  extensive  experiments  with  these 
crops  than  with  cereals  and  grasses,  the  results  are  interesting 
and  important. 

Effect  upon  Yield.  —  The  experiments,  on  the  whole,  indi- 
cate than  the  yields  of  legumes  were  increased  only  slightly, 
if  at  all,  by  the  use  of  nitrogenous  fertilizers.  In  many 
cases  the  yields  with  mineral  fertilizers  were  nearly  or  quite 
as  large  as  those  from  the  use  of  nitrogen  in  addition  to  the 
minerals.  This  was  especially  noticeable,  as  seen  in  Table  18, 
in  the  experiments  with  cow  peas  grown  for  fodder,  and  har- 
vested before  or  at  time  of  blossom.  In  these  experiments  only 
the  plots  to  which  the  one-third  ration  of  nitrogen  was  added 
yielded  crops  larger  than  those  from  the  mineral  plots. 

The  weights  of  yields  per  acre  given  in  the  following  table 
represent  the  averages  of  yields  from  the  plots  upon  which  the 
same  kinds  and  amounts  of  fertilizers  were  used. 

Table  18. —  Comparison  of  yields  of  cow  peas  (green  plants  cut  for 

fodder)  from  plots  upon  which  different  quantities  of  nitrogen 

were  used. 


Plot 

Kinds  and  amounts 

Yield  per  acre  (80  %  water). 

No. 

of  fertilizers  per  acre. 

Comparative  scale,  10,000  lbs.  to  the  inch. 

lbs. 

Nothing, 
3  Dissolved  boneblack, 
(  Muriate  of  potash,    . 
\  Mixed  min.  as  plot  6, 
(  Nitrogen, 

j  Mixed  min.  as  plot  6, 
)  Nitrogen, 
j  Mixed  min.  as  plot  6, 
\  Nitrogen, 

lbs. 
320 

9660 

6a  6b 

18485 
19265 
18465 
1 8 100 

7,  10 

8,  11 

9,  12 

t6o 

480 

25 
480 

50 
480 

75 

From  this  table  it  will  be  seen  that  not  only  was  there  no 
increase  from  the  use  of  nitrogen,  but  even  the  yields  of  the 
crops  from  the  use  of  the  larger  amounts  of  nitrogen  averaged 
less  than  those  from  the  use  of  minerals  only. 
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The  following  table  gives  a  comparison  of  the  averages  of 
yields  of  soy  beans  (seeds)  from  the  different  plots  upon  which 
the  same  kinds  and  amounts  of  fertilizers  were  used. 

Table   19. —  Comparison  of  yields  of  soy  deans  (seeds)  from  plots  upon 
which  different  quantities  of  nitrogen  were  used. 


Plot 

Kinds  and  amounts 
of  fertilizers  per  acre. 

Yield  per  acre  (u  %  water). 

No. 

Comparative  scale,  450  lbs.  to  the  inch. 

lbs. 

O    OO 

Nothing, 
\  Dissolved  boneblack, 
(  Muriate  of  potash,    . 
j  Mixed  min.  as  plot  6, 
(  Nitrogen, 

j  Mixed  min.  as  plot  6, 
|  Nitrogen, 

j  Mixed  min.  as  plot  6, 
I  Nitrogen, 

lbs 

320 
160 
480 

25 
480 

5o 
480 

75 

453 

tu  db 

7.  10 
8    11 

68o 

09b 

9,  12 

784 

794 

From  this  table  it  is  noticed  that  there  was  some  slight  in- 
crease in  the  yield  of  the  soy  bean  crop  following  the  use  cf 
nitrogenous  fertilizers,  but  it  was  not  sufficient  to  make  their 
use  at  all  economical  for  this  crop. 

Soy  beans  and  cow  peas  are  not  commonly  found  in  our 
markets;  consequently  it  is  difficult  to  estimate  their  market 
value.  For  this  reason,  and  because  of  the  small  size  of  the 
plots  and  the  small  number  of  experiments  conducted,  it  has 
been  thought  best  not  to  attempt  to  estimate  the  financial 
gains. 

Effect  upon  the  Composition.  —  The  composition  of  the 
legumes  was  determined  by  analyses  of  samples  carefully  gath- 
ered in  much  the  same  manner  as  described  in  the  sampling  of 
other  crops.  Only  the  seeds  of  the  soy  beans  were  analyzed, 
because,  as  already  explained  (page  116),  it  was  found  imprac- 
ticable to  take  representative  samples  of  the  whole  plant.  Al- 
though the  total  number  of  analyses  of  these  crops  is  not  large, 
yet  the  results  of  all  of  them  appear  to  indicate  that  nitrogen 
added  to  the  fertilizer  does  not  tend  to  increase  very  largely 
the  proportion  of  nitrogen  compounds  (protein)  found  in  the 
crop.  This  is  shown  in  the  following  tables,  which  give  the 
average  composition  of  the  cow  pea  fodder  and  of  the  soy  beans 
from  all  plots  having  uniform  quantities  of  mineral  fertilizers 
with  different  quantities  of  nitrogen.  The  figures  in  these 
tables  are  the  averages  given  in  bold  face  type  in  Tables  36  and 
38,  pages  197  and  201. 
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Table  20. — Effect  of  nitrogenous  fertilizers  upon  the 


riot  No. 

Kinds  and  amounts  of  fertilizers  per  acre. 

No.  of 
experiments. 

lbs. 

0,  00,  000 

Nothing, 



5 

6a,  6b 

J  Dissolved  boneblack 

\  Muriate  of  potash, 

320) 
160  J 

6 

I  Dissolved  boneblack,        .... 

320) 

7 

-j  Muriate  of  potash,  , 

160  [ 

6 

(  Nitrate  of  soda  (Nitrogen,  25  lbs.), 

160) 

1  Dissolved  boneblack,        .... 

320  ) 

8 

•<  Muriate  of  potash,            .         .         .         . 

160  I 

4 

(  Nitrate  of  soda  (Nitrogen,  50  lbs.), 

320) 

i  Dissolved  boneblack,        .... 

320) 

9 

■<  Muriate  of  potash,                                        '. 

160 1 

6 

1  Nitrate  of  soda  (Nitrogen,  75  lbs.), 

480} 

(  Dissolved  boneblack,        .... 

320) 

10 

•j  Muriate  of  potash,            .... 

160  [ 

4 

(  Sulphate  of  ammonia  (Nitrogen,  25  lbs.), 

120  ) 

(  Dissolved  boneblack 

320  ) 

11 

•<  Muriate  of  potash,            .         . 

160  V 

4 

(  Sulphate  of  ammonia  (Nitrogen,  50  lbs.), 

240) 

(  Dissolved  boneblack,        .         .         . 

■j  Muriate  of  potash,            .... 

(  Sulphate  of  ammonia  (Nitrogen,  75  lbs.), 

320) 

12 

160  [■ 

4 

360) 

T  able  2 1 . — Effect  of  nitrogenous  fertilizers 


Plot  No. 

Kinds  and  amounts  of  fertilizers  per  acre. 

No.  of 

experiments. 

1 
lbs. 

O,  OO 

Nothing, 

3 

6a,  6  b. 

j  Dissolved  boneblack, 
/  Muriate  of  potash, 

320  I 
160  ) 

4 

(  Dissolved  boneblack, 

320 

7 

•<  Muriate  of  potash,  .... 

160} 

4 

(  Nitrate  of  Soda  (Nitrogen,  25  lbs.), 

160) 

1  Dissolved  boneblack, 

320) 

8 

<  Muriate  of  potash,            ,         .         . 

160  V 

3 

{  Nitrate  of  soda  (Nitrogen,  50  lbs.), 

320) 

'(  Dissolved  boneblack, 

320) 

9 

<  Muriate  of  potash,   .... 

160  j 

4 

(  Nitrate  of  soda  (Nitrogen,  75  lbs.), 

480) 

(  Dissolved  boneblack,        .... 

320  ) 

10 

-j  Muriate  of  potash, 

.  160  V 

3 

( Sulphate  of  ammonia  (Nitrogen,  25  lbs.), 

120 ) 

(  Dissolved  boneblack,        .... 

320 

11 

•<  Muriate  potash,        ..... 

160^ 

3 

(  Sulphate  of  ammonia  (Nitrogen,  50  lbs.) 

240) 

1  Dissolved  boneblack,       .... 

320 ) 

12 

•<  Muriate  of  potash,  ..... 

160^ 

3 

(  Sulphate  of  ammonia  (Nitrogen,  75  lbs  ), 

360) 
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Average 

PERCENTAGE 

OF    PROXIMATE   CONSTITUENTS   IN  COW 

PEA    FODDER,  CALCULATED   ON  WATER-FREE  SUBSTANCE. 

No.  of 

Plot  No. 

analyses. 

Protein. 

Fat. 

Nitrogen 
free  extract. 

Fiber. 

Ash. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

12 

18.38 

3-57 

44-67 

21.76            11.62 

O,  OO,  OOO 

IO 

18.37 

3.18 

44-  3* 

23.47 

10.96 

6a,  bb 

7 

17.90 

3-41 

44.27 

23.25 

11. 17 

7 

4 

18.20 

3- 11 

44.82 

24.11 

9-79 

8 

6 

18.96 

3-72 

44-55 

22.11 

10.66 

9 

4 

18.17 

3-24 

44.17 

23.63 

10.79 

10 

4 

17.18 

3-29 

46.01 

22.90 

10.62 

11 

4 

19.32 

3-05 

43.48 

22.96 

11. 19 

12 

upon  the  composition  of  soy  bean  seed. 


Average  percentage  of  proximate  constituents  in  soy 

No.  of 

BEAN 

seed,  calculated  on  water-free  substance. 

Plot  No. 

analyses. 

Protein. 

Fat. 

Nitrogen 
free  extract. 

Fiber. 

Ash. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

6 

39-96 

19.00 

29.32 

4-50 

7.22 

0,  00 

7 

39.30 

20.01 

30.77 

392 

6.00 

6a,  tl> 

4 

39.87 

19-75 

30.43 

3-94 

6.00 

7 

3 

40.69 

20.00 

29.28 

4.20 

5.83 

8 

4 

41.61 

19.56 

29.35 

3-87 

5.61 

9 

3 

39  99. 

20.59 

29.76 

3.88 

5.78 

10 

3 

40.73 

20.54 

29.57 

3-57 

5-59 

11 

3 

41.33 

20.16 

28.38 

3.87 

6.26 

12 
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From  the  results  given  in  these  tables  it  would  seem  that 
there  is  very  little  relationship  between  the  quantities  of  nitro- 
gen used  in  the  fertilizer  and  the  percentages  of  protein  found 
in  the  crop.  The  percentage  of  protein  in  the  crops  from  the 
plots  upon  which  only  mineral  fertilizers  were  used  is  about 
as  high  as  that  in  the  crops  from  the  plots  to  which  nitrogen 
was  applied  in  addition  to  the  minerals.  In  the  case  of  the  cow 
pea  as  cut  for  fodder  (see  Table  20)  the  only  noticeable  increase 
in  the  percentage  of  protein  was  found  in  the  crops  from  the 
plots  upon  which  75  pounds  of  nitrogen  per  acre  was  used.  In 
the  case  of  the  soy  beans,  however  (see  Table  21),  it  appears 
that  the  nitrogen  of  the  fertilizer  had  a  little  more  effect  upon 
the  composition  of  the  crop;  for  there  is  a  difference  in  the  per- 
centage of  protein  in  the  crops  from  the  different  plots,  a  small 
increase  corresponding  fairly  regularly  to  the  increase  in  the 
quantities  of  nitrogen  in  the  fertilizers  used.  In  the  crops  from 
the  plots  upon  which  the  full  ration  of  nitrogen  was  applied  in 
nitrate  of  soda  the  percentage  of  protein  was  2.3  per  cent, 
higher  than  that  in  the  crops  from  the  plots  upon  which  only 
the  minerals  were  used.  Similarly,  a  small  gain  in  the  protein 
of  this  crop  may  be  noticed  when  sulphate  of  ammonia  is  the 
source  of  nitrogen  in  the  fertilizer. 

The  total  yields  of  dry  matter  and  of  protein  per  acre  in  the 
cow  pea  fodder  and  soy  beans  are  given  in  the  following  tables. 
The  weights  of  the  yields  given  are  the  averages  in  bold  face 
type  found  in  Tables  37  and  39,  pages  199  and  203. 
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Table  22. —  Effects  of  nitrogenous  fertilizers  upon  cow  peas  grown  for  fodder 

with  a  comparison  of  percentages  of  yields  of  dry  matter  and  protein 

from  the  different  plots  on  the  basis  of  the  yield  from  the  7nineral  plots. 
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Table  23. —  Effects  of  nitrogenous  fertilizers  upon  soy  deans  (seeds),  with    a 

comparison  of  the  yields  of  dry  matter  and  protein  from  the  different 

plots  on  the  basis  of  the  yield  from  the  mineral  plots. 
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From  the  tables  it  will  be  seen  that  the  yields  of  both  dry 
matter  and  protein  in  the  cow  pea  fodder  remain  nearly  uni- 
form without  regard  to  the  quantities  of  nitrogen  in  the  fer- 
tilizer used.  This  is  shown  most  plainly  by  the  columns  giving 
the  percentage  of  yields.  The  basis  taken  for  comparison  and 
for  computation  of  percentages  is  the  yield  from  the  plots  sup- 
plied with  the  mineral  fertilizers  alone.  Taking  these  yields  at 
ioo  per  cent.,  the  largest  yield  of  cow  pea  fodder  from  any  of 
the  nitrogen  plots  reaches  only  104  per  cent,  for  dry  matter  and 
101  per  cent,  for  protein;  while  the  largest  yield  of  soy  beans 
was  117  per  cent,  of  dry  matter  and  123  per  cent,  of  protein. 

The  results  of  the  experiments  with  legumes  are  in  striking 
contrast  to  those  of  experiments  with  grasses.  This  is  shown 
clearly  by  the  table  on  page  158,  comparing  results  in  dry  mat- 
ter and  protein  from  experiments  with  all  the  crops.  The  maxi- 
mum increase  in  yield  from  the  plots  where  the  largest  ration  of 
nitrogen  was  used,  over  that  from  plots  where  only  mineral 
fertilizers  were  used,  was  17  per  cent,  of  dry  matter  and  23  per 
cent,  of  protein  in  the  soy  beans,  compared  with  88  per  cent, 
of  dry  matter  and  122  per  cent  of  protein  in  the  grasses. 

The  contrast  thus  shown  between  the  grasses  and  the 
legumes  in  regard  to  the  effect  of  nitrogenous  fertilizers  is  of 
economical  importance  to  the  farmer.  It  is  greatly  to  his  ad- 
vantage to  know  that  nitrogenous  fertilizers  applied  to  grasses 
like  timothy,  red  top,  etc.,  increase  not  only  the  total  yield  of 
crop,  but  also,  in  a  relatively  greater  proportion,  the  percentage 
of  protein  in  the  crop;  while  the  same  kinds  and  amounts  of 
nitrogenous  fertilizers  have  little  or  no  effect  upon  either  the 
total  yield  or  the  percentage  of  protein  in  such  crops  as  clover, 
alfalfa,  vetches,  cow  pea,  soy  beans,  etc. 

On  the  other  hand,  the  fact  that  the  legumes,  as  shown  by 
the  experiments  reported,  can  be  grown  advantageously  by  the 
use  of  no  other  fertilizers  than  the  mixed  minerals  is  also  of 
very  great  practical  importance.  These  crops  are  rich  in  pro- 
tein, but  the  nitrogen  for  its  formation  they  take  largely  from 
the  air,  instead  of  drawing  heavily  upon  that  in  the  soil,  as  do 
the  grasses  and  cereals.  Thus  by  growing  the  leguminous 
crops,  and  by  practising  a  judicious  system  of  rotation,  the 
farmer  may  increase  greatly  the  amount  of  protein  produced 
upon  the  farm,  and  at  the  same  time  conserve  the  fertility  of 
the  soil. 
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SUMMARY   OF  EXPERIMENTS  AND   RESULTS. 

Summary.  —  The  experiments  on  the  effects  of  nitrogenous 
fertilizers  were  undertaken  for  the  study  of  two  problems: 
first,  the  relative  economy  of  the  use  of  nitrogen  in  different 
amounts  and  combinations  in  the  production  of  grasses,  grains, 
and  legumes ;  and  second,  the  effect  of  the  nitrogen  of  the  fer- 
tilizer on  the  proportion  of  nitrogen  compounds  (protein)  in 
the  crop.  These  experiments  have  been  made  on  the  Station 
farm,  and  on  a  large  number  of  farms  throughout  the  State. 

The  experiments  were  of  two  kinds,  called  "  special  nitro- 
gen "  and  "  soil  test  "  experiments.  The  number  of  soil  test 
experiments  in  which  chemical  analyses  of  samples  were  made 
was  quite  limited,  but  the  results  have  been  incorporated  with 
those  from  the  special  nitrogen  experiments  whenever  it  was 
thought  that  they  would  add  to  the  general  value  of  the  work. 

The  experiments  here  reported  consisted,  first,  of  special 
nitrogen  field  experiments  upon  mixed  grasses,  corn,  oats,  cow 
peas,  and  soy  beans;  and  second,  of  a  modified  form  of  the 
same  class  of  experiments,  conducted  on  small  plots  with  dis- 
tinct species  of  grasses;  and  third,  of  a  small  number  of  soil 
test  experiments  with  corn  and  oats. 

The  special  nitrogen  field  experiments  were  conducted 
upon  a  series  of  plots,  all  of  which,  except  two  without  any  fer- 
tilizer, were  treated  with  uniform  quantities  of  mineral  fertilizer 
(phosphoric  acid  and  potash).  In  addition  to  the  mineral  fer- 
tilizer different  materials  supplying  nitrogen  were  used  in  vary- 
ing amounts,  sufficient  to  furnish  25,  50,  and  75  pounds  of 
nitrogen  per  acre.  The  materials  in  which  nitrogen  was  sup- 
plied were  nitrate  of  soda  and  sulphate  of  ammonia,  and  in  a 
few  cases  dried  blood.  The  plots  were  generally  from  one- 
tenth  to  one-twentieth  acre  each.  All  in  a  given  experiment 
were  of  the  same  size. 

The  experiments  on  distinct  species  of  grasses  were  con- 
ducted, in  most  cases,  upon  plots  one-eightieth  of  an  acre  in 
size,  and  were  similar  to  the  special  nitrogen  field  experiments 
except  that  lack  of  space  prevented  the  use  of  so  many  plots. 
The  plots  used  were  those  receiving  no  fertilizer,  those  receiv- 
ing mineral  fertilizers  only,  and  those  receiving  mineral  fer- 
tilizers plus  nitrogen  at  the  rate  of  25  and  75  pounds  per  acre. 

The  soil  test  experiments  were  undertaken  primarily  to 
study  the  fertilizer  requirements  of  different  soils  and  crops. 
They  were  generally  laid  out  on  a  series  of  plots  of  from  one- 
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tenth  to  one-twentieth  acre  each,  to  which  were  applied  the 
various  fertilizer  ingredients  (nitrogen,  phosphoric  acid,  and 
potash)  singly,  two  by  two,  and  all  three  together. 

Results.  —  The  experiments  in  which  dried  blood  was  used 
as  a  source  of  nitrogen  were  so  few  that  no  deductions  from 
the  yield  of  the  crop  can  be  made  concerning  the  economy  in 
using  this  material  for  fertilizer.  From  the  experiments  with 
the  other  materials  supplying  nitrogen  it  would  appear  that 
there  was  more  advantage  in  the  use  of  nitrate  of  soda  than  in 
the  use  of  sulphate  of  ammonia.  This  was  due  rather  to  the 
higher  cost  of  the  sulphate  of  ammonia  than  to  its  lower  effi- 
ciency as  a  fertilizer,  although  slightly  larger  yields  were 
usually  obtained  on  the  plots  where  nitrate  of  soda  was  used. 

In  the  experiments  with  mixed  grasses  it  was  found  that 
nitrogen  in  the  fertilizer  increased  very  considerably  the  yield 
of  hay,  and  also  to  a  marked  degree  the  proportion  of  nitrogen 
compounds  (protein)  in  the  crop,  especially  where  the  larger 
quantities  of  nitrogen  were  used.  Thus  the  use  of  nitrogen 
proved  to  be  economical  as  affecting  the  amounts  and  conse- 
quently the  commercial  value  of  the  crop,  and  still  further  so 
affecting  the  feeding  value.  On  the  whole,  the  most  eco- 
nomical returns  were  made  by  the  plots  containing  nitrate  of 
soda  at  the  rate  of  320  pounds  (nitrogen  50  pounds)  per  acre. 

In  the  experiments  with  corn  the  efficiency  of  nitrogen  in 
the  fertilizer  in  increasing  the  yield  of  the  crop  was  not  so 
marked  as  it  was  in  the  experiments  with  mixed  grasses. 
While  in  the  experiment  on  the  grasses  the  yield  from  the  use 
of  75  pounds  of  nitrogen  per  acre  was  considerably  greater 
than  the  yield  from  the  use  of  50  pounds,  in  the  experiments 
on  corn  the  average  yield  with  75  pounds  was  very  little  more 
than  with  the  use  of  50  pounds  of  nitrogen  per  acre.  In  these 
experiments  the  most  economical  results  were  from  the  plots 
upon  which  160  pounds  of  nitrate  of  soda  (25  pounds  of  nitro- 
gen) were  used.  These  results  seem  to  indicate  that,  in  the 
use  of  fertilizers  on  corn,  under  such  conditions  as  those  in  these 
experiments,  the  most  economical  amount  of  nitrogen  ranges 
between  25  and  40  pounds  per  acre  (equal  to  160  to  250  pounds 
of  nitrate  of  soda).  In  all  the  experiments  with  corn  the 
proportion  of  the  nitrogen  compounds  (protein)  in  both  the 
seed  and  the  stover  was  considerably  larger  in  the  crops  from 
the  plots  upon  which  nitrogen  was  used  in  addition  to  the 
mixed  minerals  than  it  was  in  the  crops  from  the  plots  upon 
which  only  mineral  fertilizers  were  used.      In  these  experi- 
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ments  also  the  use  of  nitrate  of  soda  was  more  economical  than 
that  of  sulphate  of  ammonia. 

The  number  of  experiments  with  oats  was  not  sufficient  to 
warrant  deductions  as  to  the  quantities  or  kinds  of  fertilizer 
materials  supplying  nitrogen  that  may  be  used  on  that  crop 
with  most  economy.  In  all  the  experiments  in  which  nitrogen 
was  used  the  yield  was  markedly  increased.  In  general,  the 
results  are  similar  to  those  obtained  with  mixed  grasses  and 
corn.  The  effect  of  the  nitrogen  on  the  composition  of  the 
crop,  especially  of  the  seed,  was  quite  marked.  This  was  most 
noticeable  on  the  plots  to  which  nitrate  of  soda  was  applied. 

The  effect  of  the  nitrogen  of  the  fertilizer  in  increasing  the 
nitrogen  compounds  (protein)  of  the  crop  was  more  noticeable 
in  the  experiments  with  distinct  species  of  grasses  than  in  any 
of  the  other  experiments.  The  average  composition  of  all  the 
kinds  of  grasses  experimented  upon  gives  the  following  per- 
centages :  in  grasses  from  plots  having  only  mineral  fertilizers 
(phosphoric  acid  and  potash),  7.4  per  cent,  protein;  in  those 
from  plots  having  nitrogen  at  the  rate  of  25  pounds  per  acre, 
in  addition  to  the  minerals,  9.7  per  cent,  protein;  and  in  those 
from  plots  having  nitrogen  at  the  rate  of  75  pounds  per  acre,  in 
addition  to  the  minerals,  12.5  per  cent,  protein.  This  means 
that  a  ton  of  the  crop  from  the  plots  upon  which  nitrogen  was 
used  at  the  rate  of  75  pounds  per  acre  would  contain  (60  per 
cent.)  120  pounds  more  protein  than  would  a  ton  of  the  crop 
from  the  plot  upon  which  minerals  only  were  used,  showing 
that  the  nitrogen  of  the  fertilizer  greatly  increased  the  value  of 
the  crop  independently  of  its  effect  upon  the  yield. 

With  soy  beans  (seed)  and  cow  peas  (plants  grown 
for  fodder)  the  results  were  very  different  from  those  with 
cereals  and  grasses.  The  nitrogenous  fertilizers  had  very  little 
effect  upon  either  the  yield  or  the  composition  of  the  crops. 
That  is  to  say,  these  legumes  showed  very  little  increase,  either 
in  yield  or  in  the  percentages  of  protein,  resulting  from  the 
use  of  nitrogen  in  the  fertilizer.  The  yield  of  dry  matter  in 
the  crops  from  the  nitrogen  plots  was  but  very  little  larger 
than  in  the  crops  from  the  mineral  plots.  In  protein  also  the 
yield  was  but  slightly  greater  in  the  crops  from  the  nitrogen 
plots. 

A  comparison  between  relative  yields  of  dry  matter  and  of 
protein  in  the  grasses  and  corn  on  the  one  hand,  and  in  cow 
peas  and  soy  beans  on  the  other,  is  given  in  the  following  table, 
taking  the  yield  from  the  mineral  plots  as  a  basis. 
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Table  24. —  Yields  of  dry  matter  and  protein  in  grasses  and  corn  by  the 

use  of  different  quantities  of  nitrogen,  compared  with  yields  in  cow 

peas  and  soy  beans  by  the  use  of  the  same  quantities.      In 

these  calculations  yield  with  mineral  fertilizer  only  is 

taken  at  100. 
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Minerals  +  nitrogen  75  lbs., 

Per  ct. 
100 

137 

177 

188 

Per  ct. 
100 
127 
188 
222 

Per  ct. 

100 
135 
165 

168 

Per  ct. 
100 

143 
181 
200 

Per  ct. 
100 
104 
100 

98 

Per  ct. 
100 
100 

IOI 

100 

Per  ct. 
100 
102 

115 
117 

Per  ct. 
100 
105 
120 
123 

PRACTICAL  DEDUCTIONS. 

One  of  the  clearest  deductions  that  may  be  made  from  the 
results  of  these  experiments  is  that,  in  the  use  of  nitrogenous 
fertilizers,  great  care  should  be  taken  to  adapt  the  fertilizers 
used  to  the  crop  grown. 

The  true  grasses,  like  timothy  and  red  top,  make  most  of 
their  growth  during  a  short  period  of  time  in  the  early  part  of 
the  season.  For  this  reason  the  best  results  in  yield  and  in 
feeding  value  depend  upon  the  amount  of  nitrogen  that  is  im- 
mediately available  for  the  growing  plant;  and  it  is  important 
that  whatever  nitrogen  is  supplied  in  fertilizers  should  be  in 
materials,  like  sulphate  of  ammonia  or  nitrate  of  soda,  in  which 
it  is  readily  available.  Corn,  however,  while  it  is  also  a  species 
of  grass  and  a  vigorous  feeder,  grows  more  slowly,  and  is  able 
to  obtain  considerable  nitrogen  from  the  organic  matter  decay- 
ing in  the  soil  during  the  later  part  of  the  season.  It  makes 
some  gain  from  the  nitrogen  supplied  in  nitrogenous  fertilizers, 
but  it  does  not  respond  so  vigorously  to  their  use  as  do  the  true 
grasses. 

On  the  other  hand,  the  legumes,  such  as  clovers,  soy  beans, 
and  cow  peas,  make  very  little  gain,  either  in  yield  or  in  feed- 
ing value,  from  the  use  of  nitrogen  in  the  fertilizer.  They  make 
considerable  increase  in  yield  when  the  mineral  fertilizers  are 
used.     A  large  part  of  their  nitrogen  they  take  from  the  air. 

In  brief,  the  experiments  teach  that,  (1)  the  grasses  are 
greatly  benefited  by  the  proper  use  of  nitrogenous  fertilizers; 
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(2)  the  legumes  are  benefited  largely  and  chiefly  by  the  use  of 
mineral  fertilizers;  (3)  the  legumes,  which  take  much  of  their 
nitrogen  from  the  air  and  leave  a  great  deal  behind  in  their 
roots  and  stubble  and  otherwise  in  the  soil  for  the  use  of  plants 
that  come  after  them,  should  be  grown  in  rotation  with  crops 
of  the  grass  family  which  feed  heavily  upon  the  readily  available 
nitrogen  of  the  soil;  (4)  all  crops  need  the  mineral  fertilizers. 
The  cereals  and  grasses  respond  also  to  nitrogen. 


DETAILED  DATA  OF  THE  EXPERIMENTS. 

The  following  Tables,  25  to  39,  give  in  detail  the  data  from 
the  experiments  with  the  various  crops  grown  upon  plots 
treated  with  different  kinds  and  amounts  of  fertilizers.  The 
composition  of  each  crop  (except  the  pure  species  of  grasses) 
is  given  in  two  tables,  both  based  upon  the  water-free  substance 
in  the  crop.  The  first  table  shows  the  percentage  of  protein 
(nitrogen  x  6.25),  fat,  nitrogen-free  extract,  and  ash  contained 
in  the  crop  at  the  time  of  harvesting,  as  determined  by  chemical 
analysis;  and  the  second  table  shows  the  yields  of  nutrients  per 
acre,  computed  by  the  use  of  the  percentage  composition. 

The  grasses  were  generally  harvested  at,  or  soon  after,  the 
time  of  blossoming,  and  in  the  case  of  field  crops,  were  sampled 
immediately  after  the  total  weight  of  the  crop  was  determined. 
Large  samples  of  5  to  8  pounds  of  hay,  or  about  10  to  35  pounds 
of  grass,  were  taken  for  the  main  sample.  These  were  cut  in 
a  feed-cutter  into  pieces  an  inch  or  so  in  length  and  well  mixed. 
From  the  material  thus  mixed  were  taken  sub-samples  of  500 
to  1,000  grams  of  hay,  and  1,500  to  4,000  grams  of  green  crop, 
which  were  partially  dried  in  a  steam  dryer.  At  the  laboratory 
these  were  ground  into  a  finely  pulverized  condition  prepara- 
tory to  taking  the  final  sample  for  analysis. 

In  much  the  same  way  the  corn  stover  was  sampled  imme- 
diately after  the  corn  was  husked  and  the  crop  weighed.  A 
large  sample,  about  one  peck,  of  the  merchantable  corn  (ears) 
was  selected  from  each  plot,  the  corn  was  shelled  off  at  once 
and  the  proportion  of  grain  determined.  The  grain  was  then 
partially  dried,  and  later  finely  ground,  and  the  samples  stored 
in  tightly  sealed  jars  until  the  analyses  could  be  made. 
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The  oats  were  sampled  at  the  time  of  threshing  and  weigh- 
ing the  crop,  the  sample  of  straw  being  taken  as  in  sampling 
hay.  Of  the  grain  a  sample  of  2  to  6  pounds  was  taken  imme- 
diately alter  the  crop  was  weighed,  and,  after  being  partially 
dried,  was  finely  ground  and  the  samples  stored  in  sealed  jars 
until  they  could  be  analyzed. 

The  cow  peas  were  sampled  just  after  the  crop  was  cut  for 
silage,  in  much  the  same  way  as  the  grasses,  and  the  seed  of  the 
soy  beans  were  sampled  in  about  the  same  way  as  oats,  just 
after  the  crop  was  thrashed  and  weighed. 

The  analyses  are  published  mainly  to  show  the  effect  of 
nitrogen  in  the  fertilizer  on  the  proportion  of  nitrogen  com- 
pounds (protein)  in  the  crop.  The  chief  point  of  interest  in  a 
study  of  them  is  found  in  a  comparison  of  the  protein  in  the 
crops  from  the  plots  to  which  only  mineral  fertilizers  were  ap- 
plied, with  the  protein  in  the  crops  from  the  plots  to  which 
nitrogen  also  was  applied  at  the  rate  of  25,  50,  and  75  pounds 
per  acre.  (Compare  plots  6,  6a,  6b  with  plots  7,  8,  9,  and  10, 
11,  12.) 

The  data  in  the  tables  giving  the  yields  of  nutrients  per  acre 
were  obtained  as  follows:  The  weight  of  the  crop  at  harvest 
multiplied  by  the  percentage  of  water-free  substance  in  the 
crop,  as  shown  by  drying  the  small  samples  in  hydrogen  gas  at 
ioo°  C.  (2120  R),  gives  as  a  product  the  total  amounts  of 
nutrients,  or  water-free  substance,  per  acre.  The  amount  of 
water-free  substance  multiplied  by  the  percentages  of  nutrients 
contained  in  it,  as  shown  by  analysis,  gives  the  yields  of  these 
ingredients  per  acre. 

Explanation  of  Tables  25  and  26.  —  The  analyses  given  in 
Table  25  are  those  of  samples  of  mixed  grasses  from  experi- 
ments conducted  by  the  Station  during  the  years  1890,  1891, 
and  1892.  The  general  plan  of  the  experiment  included  a 
series  of  plots  upon  all  of  which,  except  the  "  nothing  "  plots, 
was  applied  uniform  quantities  of  phosphoric  acid  and  potash, 
and,  in  addition,  different  quantities  of  nitrogen.  The  nitrogen 
was  applied  upon  three  of  the  plots  in  nitrate  of  soda,  and  upon 
three  others  in  sulphate  of  ammonia.  The  kinds  and  quanti- 
ties of  the  different  fertilizers  used  are  given  in  the  second 
column  of  the  tables.  The  third  column  shows  the  kind  of  the 
experiment.  In  determining  the  proportions  of  food  constit- 
uents, i.  e.,  protein,  fat,  etc.,  in  the  crop,  the  differences  in  the 
proportions  of  water  are  left  out  of  account  by  basing  the  cal- 
culations upon  the  amount  of  dry  matter  or  water-free  sub- 
stance in  the  crop. 
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It  will  be  noticed  that  there  are  more  analyses  of  crops  from 
the  plots  with  nitrate  of  soda  than  of  crops  from  the  plots  with 
sulphate  of  ammonia.  This  is  due  to  the  fact  that  the  ex- 
periments upon  the  former  plots  extended  through  three  years, 
while  those  upon  the  latter  extended  through  only  two. 

Table  26  gives  the  total  yields  of  water-free  substance  and 
the  computed  yields  of  food  constituents.  The  yields  of  water- 
free  substance  per  acre  were  determined  from  the  weights  of 
the  crop  when  harvested  and  the  percentage  of  water  found  in 
the  sample  when  dried.  The  yields  of  protein,  fat,  etc.,  were 
calculated  by  multiplying  the  weight  of  the  yield  of  water-free 
substance  per  acre,  given  in  this  table,  by  the  percentages  of 
protein,  fat,  etc.,  found  by  analysis  of  the  samples  from  the  cor- 
responding plots  as  given  in  Table  25. 

In  all  the  experiments  the  results  from  plots  with  like  kinds 
and  quantities  of  fertilizers  are  averaged,  as  shown  by  figures 
in  bold  face  type.  These  averages  are  the  values  which  are 
given  in  the  summary  Tables  9  and  10,  on  pages  130  and  132 
in  the  discussion  of  results. 
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Table  25. —  Effects  of  nitrogenous  fertilizers  upon  hay  of  mixed  grasses. 

[The  details  of  the  analyses  may  be  found  in  the  Reports  of  the  Station  for  the  years  in  which 
the  several  experiments  were  made  or  for  the  succeeding  year.] 


Percentage  composition  op  hay 

CALCU- 

LATED  ON  WATER-FREE  SUBSTANCE. 

Labora- 
tory 

No. 

Year. 

Plot  No.  and  kind  and  amount 

Kind  of 

of  fertilizer  per  acre. 

experiment. 

Nitrogen 

Protein. 

Fat. 

free 
extract. 

Fiber. 

Ash. 

Nothing. 

Pr.  ct. 

Pr.   ct. 

Pr.   ct. 

Pr.   ct 

Pr.  ct. 

1890 

Ploto 

Spe.  nitrogen 

804 

7.25 

3-72 

52.56 

31-45 

5.02 

189O 

Duplicate  of  last, 

805 

7.06 

3-68 

53-27 

31.16 

4.83 

1890 

00,      . 

806 

7.13 

3.61 

52.75 

31-59 

4.92 

1890 

Duplicate  of  last, 

807 

7.50 

4.28 

51.99 

31.16 

5-07 

1890 

0,  Duplicate  of  above, 

824 

7.63 

3-5o 

52.75 

31.07 

5.05 

1890 

00,  Duplicate  of  above, 

825 

7.56 

3-76 

52.27 

31.20 

5-21 

189I 

0, 

990 

6.44 

3.38 

54.58 

3I.06 

4-54 

1891 

00, 

991 

7.31 

3-94 

52.01 

31.72 

5.02 

1892 

0 

1,054 

7.69 

3.17 

51.43 

32.57 

5-14 

Average, 

7.29 

3.67 

52.62 

3J.44 

4.98 

Dis.  boneblack,    320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrogen ,  — 

189O 

Plot  6a 

Spe.  nitrogen 

808 

8.00 

3-07 

50.12 

32.95 

5-S6 

1890 

Duplicate  of  last, 

809 

7.94 

2.98 

50.12 

33-24 

5.72 

1890 

6b,       . 

8lO 

7-94 

3.3i 

51.07 

32.01 

5.67 

1890 

Duplicate  of  last, 

8ll 

8.31 

3.52 

50.23 

32.10 

5.84 

1890 

6a,  Duplicate  of  above, 

826 

8.75 

3-57 

49-65 

32.16 

5.87 

1890 

6b,  Duplicate  of  above, 

827 

8.44 

3-94 

49.46 

32.16 

6.00 

189I 

6a 

992 

6.63 

3.45 

53.63 

31.10 

5.19 

1891 

6b,      . 

993 

7.31 

4.03 

51.13 

31.84 

5-69 

1892 

6a  (total  crop),    . 

*i,055 

10.94 

3-19 

47.25 

32.00 

6.62 

1892 

6a  (grasses  only), 

1,059 

7.19 

3.09 

52.04 

33-35 

4-33 

Average, 

7.83 

3.44 

50.84 

32.32 

5  57 

Dis.  Boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitr.  of  soda,  160  lbs.  {nitro- 

gen, 25  lbs.) 

1890 

Plot  7 

Spe.  nitrogen 

812 

8.38 

3-77 

48.38 

33.87 

5.60 

1890 

Duplicate  of  last, 

" 

813 

8.56 

3-49 

48.64 

33.64 

5.67 

1890 

Duplicate  of  last, 

" 

828 

8.19 

3.85 

49.48 

33.11 

5-37 

189I 

7 

" 

99-J 

6.94 

3-66 

52.28 

32.01 

5-ii 

1892 

7 

<  i 

1,056 

7.69 

3-34 

49.29 

34.16 

5-52 

Average, 

7.95 

3.62 

49.62 

33.36 

5.45 

Dis.  boneblack,   320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitr.  of  soda,  320  lbs.  {nitro- 

gen, jo  lbs.) 

1890 

Plot  8,        .... 

Spe.  nitrogen 

814 

8.19 

3-56 

48.50 

34.58 

5.i7 

1890 

Duplicate  of  last, 

•« 

815 

8.19 

3-27 

48.58 

34-93 

5-03 

1890 

Duplicate  of  last, 

'• 

829 

7.88 

3.65 

49.00 

34.32 

5.i5 

1 89 1 

8, 

*' 

995 

8-75 

4.08 

49- I5 

32.69 

5-33 

1892 

8, 

" 

1,057 

9.31 

3-69 

47-55 

33-93 

5.52 

Average, 

8.46 

3.65 

48.56 

34.09 

5.24 

*  Omitted  from  average. 
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Percentage  composition  of  hay 

CALCU- 

LATED  ON  WATER  FREE  SUBSTANCE. 

Plot  No.  and  kind  and  amount 

Kind  of 

Labora- 
tory 

No. 

Year. 

of  fertilizer  per  acre. 

experiment. 

Nitrogen 

Protein. 

Fat. 

free 
extract. 

Fiber. 

Ash. 

Dis.  boneblack,    320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  480  lbs.  {nitro- 

gen, 7 j  lbs.) 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

Pr.  ct. 

1890 

Plot  9,        .... 

Spe.  nitrogen 

816 

9.00 

3.23 

47-99 

34-70 

5.08 

1890 

Duplicate  of  last, 

" 

817 

9-31 

3.13 

47-83 

34.48 

5.25 

1890 

Duplicate  of  last, 

" 

830 

9.25 

4.16 

46.98 

34-48 

5.13 

1891 

9. 

" 

996 

9.00 

4.29 

49.98 

31.40 

5-33 

1892 

9 

" 

1,058 

10.56 

3-57 

47-00 

33.14 

5-73 

Average, 

.... 

9.42 

3.68 

47.96 

33.64 

5.30 

Dis.  boneblack,    320  lbs. 

Mur.  of  potash,  160  lbs. 

Sul.  of  amm.,  120  lbs.  {nitro- 

gen, 25  lbs.) 

1890 

Plot  10 

Spe    nitrogen 

818 

7.50 

341 

48.99 

34.82 

5.28 

1890 

Duplicate  of  last, 

" 

819 

7.50 

3.28 

50.12 

33-79 

5.31 

1890 

Duplicate  of  last, 

" 

831 

7.63 

3.85 

49-05 

34-oo 

5.47 

1891 

10 

" 

997 

7.38 

3-86 

51.61 

31.87 

5.28 

Average, 

7.50 

3.60 

49.94 

33.62 

5.34 

Dis.  boneblack,    320  lbs. 

Mur.  of  potash,  160  lbs. 

Sul.  of  Amm.,  240  lbs.  {nitro- 

gen, 50  lbs.) 

1890 

Plot  II,       .... 

Spe.  nitrogen 

820 

8.31 

5-90 

46.49 

34-07 

5.23 

1890 

Duplicate  of  last, 

*' 

821 

8.20 

3-53 

48.69 

34.57 

5.01 

1890 

Duplicate  of  last, 

•• 

832 

8.56 

3.64 

49.14 

33-31 

5.75 

1891 

II,                , 

" 

998 

8.75 

4.08 

49-73 

31.66 

5.78 

Average, 

8.46 

4.29 

48. 5J 

33.40 

5.34 

Dis.  boneblack,    320  lbs. 

Mur.  of  potash,  160  lbs. 

Sul.  of  Amm.,  360  lbs.  {nitro- 

gen, J5  lbs.) 

1890 

Plot  12 

Spe.  nitrogen 

822 

9-i3 

3-33 

48.21 

34-23 

5- 10 

1890 

Duplicate  of  last, 

** 

823 

9.50 

3-44 

48.82 

33.07 

5.17 

1890 

Duplicate  of  last, 

" 

833 

8.88 

4.20 

48.14 

33-75 

5-03 

1891 

12,      . 

" 

999 

9-94 

4.30 

49-55 

30.61 

5.60 

Average, 

9.36 

3.82 

48  68  32.91 

5.23 
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Table  26. —  Effects  of  nitrogenous  fertlizers  upon  hay  of  mixed  grasses. 

[The  details  of  the  experiments  may  be  found  in  the  Reports  of  the  Station  for  the  years 
in  which  the  several  experiments  were  made  or  for  the  year  following.] 


Yields  of  dry  matter  and 

NUTRIENTS 

Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 

Kind  of 
experiment. 

IN   HAY   PER   ACRE. 

Year. 

Water 

Nitrogen 

sub- 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

stance. 

extract. 

i 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs 

Nothing. 

1890 

Ploto, 

Spe.  nitrogen 

1,707 

125 

62 

902 

533 

85 

1890 

00, 

" 

2,505 

I85 

97 

r,3ii 

785 

127 

1891 

0, 

" 

i,53i 

99 

52 

836 

475 

69 

1891 

00, 

1 ' 

1,483 

108 

58 

772 

470 

75 

1892 

0, 

" 

i,U7 

88 

36 

590 
882 

374 

59 

Average, 

1,675 

m 

61 

527 

83 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitrogen,  — 

1890 

Plot  6a, 

Spe.  nitrogen 

2,989 

246 

96 

i,493 

980 

i74 

1890 

6b,       . 

" 

3,204 

264 

115 

1,610 

1,028 

187 

1891 

6a,       . 

i,956 

130 

67 

1,049 

608 

102 

189I 

6b,       ... 

1,908 

139 

77 

976 

607 

109 

1892 

6a,       . 

1,782 

195 

57 

842 

57o 

118 

Average, 

2,368 

J95 

82 

M94 

759 

J38 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitrogen  {different  forms), 

25  lbs. 

1890 

Plots  7,  10, 

Spe.  nitrogen 

4,190 

334 

151 

2,058 

1,419 

228 

1891 

7,  10, 

" 

2,813 

201 

106 

1,462 

898 

146 

1892 

7, 

" 

2,716 

209 

91 

1,338 

928 

150 

Average, 

3,240 

248 

JJ6 

J.619 

J  ,082 

J75 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitrogen  {different  forms), 

30  lbs. 

1890 

Plots  8,  11, 

Spe.  nitrogen 

5,i5i 

424 

202 

2,492 

1,767 

266 

1891 

8,  11, 

" 

3,735 

327 

152 

1,846 

1,203 

207 

1892 

8, 

" 

3,720 

346 

137 

1,769 

1,263 

205 

Average, 

4,202 

366 

J64 

2,036 

J,4U 

226 

1  Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitrogen   {different  forms), 

• 

75  tts. 

189O 

Plots  9,  12, 

Spe.  nitrogen 

5,37o 

493 

i93 

2,576 

1,832 

276 

J89I 

9,  12, 

* ' 

3,777 

357 

162 

1,880 

1,176 

207 

1892 

9, 

" 

4,227 

446 

151 

1,987 

1,401 

242 

Average, 

4,458 

432 

1 

J69 

1 

2,148 

J, 470 

242 
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Explanation  of  Tables  2/,  28,  29,  30.  —  Tables  27  and  28 
show  the  analyses  of  samples  of  corn  (grain)  and  stover  re- 
spectively, taken  in  experiments  extending  over  a  period  of 
nine  years,  although  most  of  the  experiments  on  a  single  field 
were  not  repeated  more  than  once  or  twice.  Two  kinds  of  ex- 
periments were  made;  (1)  soil  tests,  conducted  primarily  to 
study  the  deficiencies  of  soils  in  regard  to  the  chief  fertilizer 
ingredients;  and  (2)  special  nitrogen  experiments  conducted 
for  the  purpose  of  studying  the  effects  of  the  nitrogenous  fer- 
tilizers on  the  yield  and  the  composition  of  the  crop.  In  some 
cases  the  soil  tests  were  a  part  of  the  special  nitrogen  experi- 
ments. In  many  of  the  soil  tests  samples  for  analysis  have 
been  taken,  and  the  results  averaged  with  those  of  the  special 
nitrogen  tests,  from  plots  upon  which  the  fertilizers  applied 
were  alike  in  kind  and  amount.  (See  plots  A  and  1,  B  and  2, 
G  and  7.)  The  percentages  of  food  constituents  in  the  corn  and 
in  the  stover  are  calculated  upon  the  basis  of  water-free  sub- 
stance in  the  crop  when  it  was  harvested.  The  averages,  given 
in  bold  face  type,  are  the  values  used  in  the  summary  Tables  12 
and  13,  pages  136  and  138  in  the  discussion  of  results. 

Tables  29  and  30  give  the  total  yields  of  water-free  sub- 
stance and  of  the  various  food  constituents  in  corn  and  stover 
from  the  same  series  of  experiments.  The  amounts  of  water: 
free  substance  were  determined  by  the  weight  of  the  corn  and 
stover,  and  the  percentage  of  water  they  contained,  at  the  time 
when  they  were  harvested.  The  amounts  of  food  constituents 
were  estimated  from  the  water-free  substance  and  composition 
shown  by  analyses.  The  averages  given  in  bold  face  type  in 
these  tables  are  found  in  the  summary  Table  14,  page  140  in 
the  discussion. 
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Table  27. —  Effects  of  nitrogenous  fertlizers  upon  corn  (gram,  flint  varieties) m 


[The 

details  of  the  analyses  may  be  found  in  the 

Report 

s  of  the  Station  for  the 

years  in  which 

the  several   experiments  were  made  or  for  the   succeeding  year.] 

. 

Percentage 

COMPOSITION   OF 

CORN 

CALCULATED  ON 

WATER-FREE   SUBSTANCE. 

Plot  no.  and  kind  and  amount 
of  fertilizer  per  acre. 

Kinrl    nf 

Labora- 

Year. 

experiment. 

tory 
No. 

1 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

extract. 

| 

Nothing. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1888 

Plots  0  and  00,  . 

Soil  test 

603 

11. 13 

5.13 

80.48 

1-55 

1. 71 

1888 

0  and  00,  . 

Spe.  nitrogen 

629 

13.06 

5.65 

78.34 

1.42 

1-53 

1888 

0  and  00,  . 

44 

639 

n.56 

5.63 

79.48 

1-55 

1.78 

1888 

0  and  00,  . 

" 

659 

12.06 

5.32 

79.38 

1.63 

1. 61 

1888 

0  and  00,  . 

i  < 

669 

11.56 

5.25 

79.86 

1.74 

1.59 

1889 

0  and  00,   . 

<  < 

695 

12.50 

5.30 

78.44 

1.88 

1.88 

1889 

0  and  00,  . 

1  < 

727 

11.44 

6.01 

78.25 

2.25 

2.05 

1889 

0  and  00,  . 

Soil  test 

753 

11.06 

5.27 

79.8o 

1.98 

1.89 

1890 

0, 

" 

873 

10.56 

5-50 

80.89 

1.52 

1-53 

1890 

Duplicate  of  last, 

'• 

875 

10.31 

5.13 

81.39 

1-54 

1.63 

189O 

00,     . 

44 

877 

io.75 

5.22 

80.94 

1.46 

1.63 

189O 

Duplicate  of  last, 

" 

879 

10.19 

4.91 

81.85 

1.52 

1-53 

189O 

0, 

44 

913 

12.38 

4.84 

78.72 

2.14 

1.92 

I890 

00,     . 

44 

917 

11. 13 

4.84 

80.29 

1.96 

1.78 

189I 

0, 

Spe.  nitrogen 

1,030 

11.00 

5-69 

80.32 

1.32 

1.67 

1895 

0, 

" 

1.547 

10.37 

5.85 

80.37 

1.65 

1.76 

1895 

00,     . 

44 

L548 

10.91 

5.26 

80.81 

1.36 

1.66 

1895 

0,      . 

" 

1,567 

10.42 

6-43 

79-59 

1.69 

1.89 

1895 

00,    . 

" 

1,568 

10.56 

5-44 

80.95 

1.44 

1. 61 

1896 

0,  .    . 

" 

i,756 

9.90 

5.81 

80.60 

2.08 

1. 61 

1896 

00,    . 

14 

1,757 

10.22 

5.84 

80.20 

1.92 

1.82 

I896 

0,      . 

a 

1,766 

11. 14 

5.46 

80.14 

1.47 

1.79 

1896 

00,    . 

<  < 

1,767 

11. 21 

5.20 

80.27 

1. 61 

1. 71 

Average, 

U.15 

5.43 

80.06 

1.64 

J. 72 

Nitrate  of  soda,  160  lbs. 

1888 

Plot  A, 

Soil  test 

605 

10.94 

5.12 

80.85 

1.50 

1-59 

1888 

1, 

Spe.  nitrogen 

627 

13.25 

5-34 

78.31 

1.50 

1.60 

1888 

1, 

" 

641 

11.63 

6.00 

78.97 

1.66 

1.74 

1888 

1, 

44 

671 

12.25 

5.24 

79.11 

1.74 

1.66 

1889 

1, 

44 

697 

12.75 

5- 11 

77-95 

2.27 

1.92 

I889 

A, 

. 

Soil  test 

755 

11.94 

5.81 

78.09 

2. 11 

2.05 

1890 

A, 

" 

881 

12.06 

5.09 

80.02 

1.38 

i.45 

189O 

Duplicate  of  last, 

44 

883 

10.63 

5.04 

81.35 

1.48 

1.50 

189O 

A, 

44 

921 

11. 81 

5.06 

79.91 

1.58 

1.64 

Average, 

n.92 

5.3J 

79.40 

J. 69 

J. 68 

Dissolved  boneblack,  jso.lbs. 

1888 

PlotB, 

Soil  test 

607 

11.38 

5-33 

80.27 

1. 41 

1. 61 

1888 

2, 

Spe.  nitrogen 

625 

13.38 

5.60 

78.00 

1-39 

1.63 

1888 

2, 

44 

643 

11.06 

5.58 

79.96 

i.55 

1.85 

1888 

2, 

44 

673 

11.63 

5-55 

79.67 

1.72 

1.63 

1889 

2, 

44 

699 

13.25 

5.30 

77.38 

2.06 

2.01 

1889 

2, 

44 

729 

10.44 

5.18 

80.49 

2.05 

1.84 

1889 

B, 

. 

Soil  test 

757 

11.06 

5.23 

79.85 

2.08 

1.78 

189O 

B, 

44 

885 

10.31 

5.28 

81.28 

1.46 

1.67 

189O 

Duplicate  of  last, 

44 

887 

10.38 

5.08 

8i.59 

1.42 

1-53 

189O 

B, 

925 

10.94 
n.38 

4-73 

80.78 

1.86 

1.69 

Av< 

-rage, 

5.27 

79.93 

J. 70 

J. 72 
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TABLE  27. —  Continued. 


Year. 


Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 


Kind  of 
experiment. 


Labora 
tory 

No. 


Percentage  composition  of  corn 
calculated  on  water-free  substanc1 


Protein. 


Fat. 


Nitrogen 

free 
extract. 


Fiber. 


Ash. 


Muriate  of  potash,  160  lbs 
Plot  C, 
3. 
:888  3, 

1888  3, 

1889  3, 
[889  3. 

C, 
890  C, 

:89c)  Duplicate  of  last, 

890  C, 

Average 

Dis.  boneblack,  320  lbs. 

Nitrate  of  soda,  160  lbs. 
1888  Plot  D, 

1888  4. 

1888  4. 

1888  4. 
:889                 4. 

1889  D, 

1890  D, 
1890  Duplicate  of  last, 
1890                 D, 

Average 

Muriate  of  potash,  160  lbs 
Nitrate  of  soda,  160  lbs. 

1888  Plot  E, 

1888  5, 

:888  5, 

1888  5, 

1889  5. 

1889  E, 

1890  E, 
1890  Duplicate  of  last, 
1890  E, 

Average 

Dis.  boneblack,  320  lbs. 

Muriate  ef  potash,  160  lbs 

Nitrogen,  — 
1888  Plot  F, 

1888  6,  6a,  6b,      . 

1888  6,  6a,  6b,  6c, 

1888  6,  6a,  6b,  6c, 

1888  6,  6a,  6b,  6c, 

1889  6,  6a,  6b,  6c, 
1889  6,  6a,  . 

1889  F, 

1890  F, 

1890J  Duplicate  of  last, 


Soil  test 
Spe.  nitrogen 


Soil  test 


Soil  test 
Spe.  nitrogen 


Soil  test 


Soil  test 
Spe.  nitrogen 


Soil  test 


Soil  test 
Spe.  nitrogen 


Soil  test 


609 
623 
645 
675 
701 
731 

759 
889 
891 
929 


Per  ct. 

9.88 

13.06 

10.25 

10.88 

10.19 

10.38 

11.06 

11. 19 

9.56 

8.44 

J0.49 


611 

621 
647 
677 
703 
761 

893 
895 
933 


613 
619 

649 
679 

705 
763 
897 
899 
937 


615 
631 
651 
661 
681 
725 
733 
765 
901 

903 


Per  ct. 
5.25 
5.23 
5-57 
5.08 
5.65 
4-93 
5.17 
5-19 
5.00 
5-OI 
5. 21 


11.94 
13.38 
12.44 
12.00 
12.44 
11.44 
11. 31 
11.56 
11. 3 

n.98 


12.94 
13-13 
n.63 
10.50 
10.44 
12,00 
10.19 
10.19 
9.00 

H.U 


10.75 
12.50 

9- 
11.44 
10.94 

9.69 
10. 
11.06 
10.38 
10.06 


5.78 
6.34 
5.60 
5.36 
6.87 
4-99 
5.33 
5.17 
5.05 
5.6J 


5.43 
5.64 
5.60 

5-54 
6.26 

5.19 
504 
5.06 

5- 11 
5.43 


Per  ct. 
81.66 
78.34 
80.95 
80.86 

80.43 
80.90 
80.07 

80.73 
82.52 

83.23 
80.97 


79-05 
77.09 

78.45 
79-23 
77-12 
79-83 
80.40 
80.26 
80.21 
79.07 


78.43 
78.19 
79.38 
81.01 
79-33 
78.69 
81.74 
81.84 
82.80 
80.  J6 


5-35 

5-55 

5.64 

5-57 

5-2 

6.27 

6.78 

4-73 
5.29 

5.4i 


80.62 

78.88 

81.16 

79.72 

80.6 

80.52 

77-95 
80.64 

8i.39 
81.52 


ct. 
•55 
.66 

•49 
.63 

.84 
.06 
.88 

•39 
.40 
.89 
.68 


Per  ct. 
1.66 
1. 71 
1-74 

1.55 
1.89 

1.73 
1.82 
1.50 
1.52 
1-43 
J. 65 


1-52 
1.47 
1.69 

1-57 
1.58 
1. 91 
1.44 
1-47 
1. 81 
J.6J 


1.52 
1-54 
1.65 
1-35 
1.86 
2.00 

1-37 
1.38 
1.65 
J. 59 


1.63 
i-53 
1.56 
1.62 
1.62 
1.69 
2.22 
1.77 
1-33 
i.39l 
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TABLE  27.— 

Continued. 

Percentage 

t  COMPOSITION   OF 

CORN 

CALCULATED  ON 

WATER-FREE  SUBSTANCE. 

Plot  No.  and  kind  and  amour 
of  fertilizer  per  acre. 

t             Kind  of 
experiment. 

Labora- 

Year. 

tory 
No. 

Nitrogen 

Protein. 

Fat. 

free 
extract. 

Fiber. 

Ash. 

Dis.  boneblack,  etc. 

Per  ct. 

Per  ct. 

Per  Ct. 

Per  ct. 

Per  ct. 

1890 

Plot  F,         .         . 

Soil  test 

94I 

8.25 

5.26 

83.24 

1.72 

1-53 

1891 

6, 

Spe.  nitrogen 

1,031 

10.88 

5.85 

80.19 

1.44 

I 

64 

1895 

6a, 

i,549 

8.97 

6.49 

80.92 

1.88 

I 

74 

1895 

60, 

i,550 

8.68 

5.88 

81.57 

2.20 

I 

67 

1895 

6a, 

1,569 

9.81 

6.57 

80.35 

1.46 

1 

81 

1895 

6b, 

i,57o 

10.42 

6.54 

79.60 

1-55 

I 

89 

1896 

6a, 

i,758 

9.3i 

6.21 

80.66 

2.03 

1 

79 

1896 

6b, 

i,759 

9-38 

5-88 

8I.0I 

2.03 

1 

70 

1896 

6a, 

1,768 

9.58 

5-35 

82.OO 

1-33 

1 

74 

1896 

6b, 

1,769 

9.82 

5.34 

82.03 

1. 21 

1 

60 

Average 

J0.J3 

5.76 

80.73 

J. 66 

J 

72 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs 

Nitr.  of  soda,  160  lbs.  {nit 

TV- 

gen,  25  lbs.) 

1888 

Plot  G, 

Soil  test 

617 

11.69 

5.26 

79.70 

1.59 

1.76 

1888 

7,  10,  13,* 

Spe.  nitrogen 

633 

12.44 

5.70 

78.84 

1.44 

I.58 

1888 

7,  10,  13,* 

'* 

653 

10.19 

5.42 

81.29 

1.47 

I.63 

1888 

7,  10.  13,* 

« < 

663 

12.69 

5-45 

78.44 

1. 81 

1. 61 

1888 

7,  10,  13  * 

11 

683 

12.69 

6.15 

77.90 

1.49 

1.77 

1889 

7, 

" 

707 

10.50 

7.22 

78.23 

1.99 

2.06 

1889 

7, 

" 

735 

10.50 

5.78 

79.90 

2.05 

1-77 

1889 

G, 

Soil  test 

767 

10.94 

5  04 

80.51 

1.84 

1-57 

1890 

G, 

" 

905 

11.52 

5-32 

80.25 

1-33 

I.60 

1890 

Duplicate  of 

last, 

" 

907 

11.25 

5.3i 

80.46 

1.44 

1-54 

1890 

G,        . 

" 

945 

9.06 

5-39 

82.56 

i-55 

1-44 

1890 

Ga,       . 

" 

949 

8.69 

5.04 

83.28 

1.48 

I- 51 

1891 

7, 

Spe.  nitrogen 

1,032 

11.00 

5.92 

80.23 

1. 19 

1.66 

1895 

7, 

" 

i,55i 

10.26 

6.03 

80.51 

1.42 

1.78 

1895 

7, 

" 

i,57i 

10.62 

7.67 

77.89 

1.67 

2.15 

I896 

7, 

1  < 

1,760 

9-34 

5.60 

82.16 

1.36 

i-54 

1896 

7, 

" 

1,770 

10.17 

5.89 

80.58 

1-35 

2.01 

Average 

JO. 80 

5.77 

80.  J6 

1.56 

J. 71 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs 

Nitr.  of  soda,  320  lbs.  {nit 

ro- 

gen  30  lbs.) 

1888 

Plots  8,  11,  14,*. 

Spe.  nitrogen 

635 

13.25 

5.72 

77-97 

1.46 

1.60 

1888 

8,  11,  14,* 

655 

10.50 

5.36 

80.94 

1-59 

1. 61 

1888 

8,  11,  14,* 

665 

12.19 

5.66 

78.90 

1.67 

1.58 

1888 

8,  11,  14,* 

685 

n.75 

5.65 

79-39 

1.50 

1. 71 

1889 

8, 

709 

11.25 

7.12 

77.60 

1.96 

2.07 

1889 

8, 

737 

11.00 

5.77 

79-35 

2. 11 

1.77 

1895 

8, 

i,552 

10.92 

6-45 

79-34 

1.49 

1.80 

1895 

8, 

i,572 

11.87 

6.94 

77-77 

i-53 

1.89 

1896 

8, 

1,761 

10.76 

5.85 

80.31 

i-39 

1.69 

1896 

8, 

i,77i 

11.40 

6.73 

78.23 

1.74 

1.90 

Av 

erage 

n.50 

6. 12 

78.98 

1.64 

J. 76 

*  Combined  samples  (three  forms  of  nitrogen). 


EFFECT    OF    NITROGENOUS    FERTILIZERS. 


169 


TABLE  27.— Continued. 


Percentage 

calculated  on 

COMPOSITION   OF  CORN 
WATBR-FRBB   SUBSTANCE. 

Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 

Kind   of 

Labora- 

Year. 

experiment. 

tory 
No. 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

extract. 

Dis.  bone  black,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitr.  of  soda,  480  lbs.  (nitro- 

gen, 75  lbs.) 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1888 

Plots  9,  12,  15,* 

Spe.  nitrogen 

637 

14.38 

5.67 

76.89 

1-37 

1.69 

1888 

9,  12,  15,* 

657 

11.75 

5-63 

79.40 

1.52 

1.70 

1888 

9.  12,  15,* 

667 

13-19 

5-59 

77-93 

1.69 

1.60 

1888 

9,  12,  15,* 

687 

12.00 

5.10 

79-74 

1-53 

1.63 

1889 

9, 

711 

9.88 

7.03 

79.14 

1  83 

2.12 

1889 

9, 

739 

11. 19 

6.14 

78.15 

2.24 

2.28 

1891 

9. 

1 .033 

11.88 

6.25 

78.77 

1. 41 

1.69 

1895 

9, 

1.553 

ii. 93 

5.80 

78.97 

1-59 

1. 71 

1895 

9, 

1.573 

12.48 

7.05 

76.83 

1.56 

2.08 

1896 

9, 

1,762 

11.68 

6.28 

78.81 

1.46 

1-77 

1896 

9. 

i,772 

12.46 

5.67 

78.46 

1 .60 

1. 81 

Average 

12.07 

6.02 

78.46 

1.62 

1.83 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Sul.  of  ammo.,  120  lbs.  (nitro- 

gen, 25  lbs.) 

1889 

Plot  IO, 

Spe.  nitrogen 

713 

9.00 

6.48 

80.94 

i.74 

1.84 

1889 

10,        .         .          .              " 

743 

10.31 

5.80 

79.56 

2.41 

1.92 

1895 

10,        .          .         . 

1.554 

10.27 

6.69 

79.86 

1-53 

1.65 

1895 

10, 

1,574 

11.00 

6.91 

78.61 

i.53 

1-95 

1896 

10, 

1,763 

10.20 

6.79 

79.56 

1.60 

1.85 

1896 

10, 

1.773 

10.91 

5.56 

80.62 

1.26 

1.65 

Average, 

1028 

6.37 

79.86 

1.68 

1.81 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Sul.  of  ammo. ,  240  lbs.  (nitro- 

gen, 30  lbs.) 

1889 

Plot  II, 

Spe.  nitrogen 

715 

8.94 

6.78 

80.85 

1.64 

1.79 

1889 

11, 

743 

12.06 

5-92 

77.82 

2.27 

i.93 

1895 

11,        . 

1,555 

10.37 

6.12 

80.40 

1.50 

1. 61 

1895 

11, 

1,575 

11.42 

7.43 

77-57 

1.54 

2.04 

1896 

11, 

1,764 

9.87 

6.98 

79.64 

1.58 

1-93 

1896 

11, 

1,774 

10.96 

6.55 

78.94 

1.54 

2.01 

Average, 

JO. 60 

6.63 

79.20 

1.68 

1.89 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Sul.  of  ammo.,  360  lbs.  (nitro- 

gen, 73  lbs.) 

1889 

Plot  12, 

Spe.  nitrogen 

717 

11. 13 

6.18 

78.96 

1.85 

1.88 

1889 

12, 

745 

11.50 

6.38 

78.05 

2.07 

2.00 

1895 

12, 

i,556 

12. 11 

6.87 

77.60 

i.57 

1.85 

1895 

12, 

i,576 

12.19 

7.05 

77.25 

1.49 

2.02 

1896 

12, 

1,765 

11. 13 

6.16 

79.62 

1. 31 

1.78 

1896 

12, 

i,775 

12.04 

6.36 

78.34 

1.30 

1.96 

Average 

11.68 

6.50 

78.30 

1.60 

1.92 

Combined  samples  (three  forms  of  nitrogen). 
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TABLE  27. —  Continued. 


Percentage 

COMPOSITION  OF 

:orn 

CALCULATED    ON  WATER-FREE   SUBSTANCE. 

Labora- 

Year. 

riot  J.NO.  aim  Kind  ana  amount 
of  fertilizer  per  acre. 

experiment. 

tory 
No. 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

extract. 

Dis.  bone  black,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Dried  blood,  200  lbs.  {nitro- 

gen, 2 'j  lbs.) 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1889 

Plot  13, 

Spe.  nitrogen 

719 

9.81 

6.94 

79.39 

1.88 

I.98 

1889 

13,        • 

" 

747 

10.06 

5.7i 

80.38 

2.00 

1.85 

Average, 

9.93 

6.33 

79.88 

J. 94 

J. 92 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Dried  blood,  400  lbs.   {nitro- 

gen, 30  lbs.) 

1889 

Plot  14, 

Spe.  nitrogen 

721 

9.06 

5-93 

81.37 

1.84 

1.80 

1889 

14,        • 

" 

749 

6.63 

4-99 

81.94 

1.86 

1.58 

Average, 

9.34 

5.46 

81.66 

J. 85 

J. 69 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Dried  blood,   600  lbs.   {nitro- 

gen, 75  lbs.) 

1889 

Plot  15, 

Spe.  nitrogen 

723 

9.19 

6.09 

80.98 

1.89 

1.85 

1889 

15. 

<  1 

75i 

10.31 

5.65 

80.15 

2.08 

1. 81 

Average, 

9.75 

5.87 

80.56 

J. 99 

J. 83 
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Table  28. —  Effects  of  nitrogenous  fertilizers  upon  corn  stover  (flint  varieties). 

[The  details  of  the  analyses  may  be  found  in  the  Reports  of  the  Station  for  the  years  in  which 
the  several  experiments  were  made  or  for  the  succeeding  year. 


Percentage  composition  of  corn  stover 

CALCULATED  ON  WATER-FREE  SUBSTANCE. 

Plot  No.  and  kind  and  amoun 
of  fertilizer  per  acre. 

t              Kind  of 
experiment. 

Labra- 

Year. 

tory 
No. 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

extract. 

Nothing. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1888 

Plots  0  and  00,    . 

Soil  test 

604 

4.69 

1.64 

50.66 

37.25 

5.76 

1888 

O  and  00,    . 

Spe.  nitrogen 

630 

10.06 

2-57 

48.33 

31.09 

7-95 

1888 

0  and  00,    . 

•• 

640 

8.25 

2.44 

52.37 

30.74 

6.20 

1888 

0  and  00,    . 

" 

660 

7.13 

1-59 

48.25 

35.87 

7.16 

1888 

0  and  00,    . 

" 

670 

8.94 

1.89 

50.67 

31.37 

7.13 

1889 

0  and  00,    . 

44 

694 

7-94 

1.77 

48.49 

36.34 

5.46 

1889 

0  and  00,    . 

44 

726 

6.44 

2.07 

51.85 

33.91 

5-73 

1889 

0  and  00,    . 

Soil  test 

752 

7-25 

2.09 

52.35 

32.72 

5-59 

189O 

0, 

" 

872 

4.06 

1-52 

50.06 

39.16 

5.20 

1890 

Duplicate  of  last 

,               ' 

874 

4.63 

1.66 

50.49 

37.43 

5-79 

1890 

00,      . 

44 

876 

5.75 

1.66 

50.33 

37-49 

'4-77 

1890 

.  Duplicate  of  last 

,             " 

878 

5-44 

1.78 

49-99 

37- 20 

8.59 

1890 

0, 

4  ■ 

912 

10.00 

1.83 

52.19 

31.21 

4-77 

1890 

00,     . 

" 

916 

8.88 

1.66 

52.05 

32.42 

4.99 

1891 

0, 

Spe.   nitrogen 

I,OI7 

7.00 

2.59 

51.90 

30.90 

7.61 

1895 

0, 

44 

1.537 

5.82 

1-54 

51.92 

35-43 

5.29 

1895 

oo, 

" 

i,538 

5-9i 

i-75 

52.08 

36.23 

4.03 

1895 

0, 

44 

i,557 

5.60 

1-75 

54.98 

31.82 

5.85 

1895 

oo,     . 

14 

L558 

7.10 

1-77 

51.68 

31.74 

7.71 

1896 

0, 

44 

1.736 

7  75 

1.24 

52.10 

31.27 

7.64 

1896 

00,     . 

»* 

1,737 

6.70 

1.98 

46.23 

37-72 

7-37 

1896 

0, 

" 

1,746 

7-33 

1.79 

48.63 

34-59 

7.66 

1896 

00,     . 

" 

i,747 

6.37 

1.66 

49.87 

34.9° 
34.30 

7.20 

Average 

6.9J 

J. 84 

50.76 

6.J9 

Nitrate  of  soda,  160  lbs. 

1888 

Plot  A, 

Soil  test 

606 

5-63 

2.12 

50.27 

36.66 

5.32 

1888 

1, 

Spe.  nitrogen 

628 

9-75 

2.37 

49.20 

31.75 

6.93 

1888 

" 

642 

7.06 

1.76 

52.79 

32.76 

5-63 

1888 

1, 

" 

672 

8.81 

1-97 

49-85 

33.90 

5-47 

1889 

1, 

44 

696 

9-63 

1.69 

54-59 

29.69 

4.40 

1889 

A, 

Soil  test 

754 

8.56 

1.86 

51.02 

32.97 

5-59 

1890 

A, 

" 

880 

5.06 

2.08 

49-77 

38.26 

4.83 

189O 

Duplicate  of  last 

41 

882 

5.56 

2.16 

49-50 

37.58 

5.20 

1890 

A, 

44 

920 

9-63 

1.62 

51.59 

32.14 

5.02 

Average 

> 

7.74 

J. 96 

50.95 

33.97 

5.38 

Dissolved  boneblack,  320  lb 

s. 

1888 

Plot  B,,       . 

.      Soil  test 

608 

4- 5o 

1. 81 

51.21 

36.70 

5.78 

1888 

2, 

Spe.  nitrogen 

626 

9.44 

2.27 

47.91 

32.20 

8.18 

1888 

2, 

44 

644 

6.94 

2.31 

52.43 

31.83 

6.59 

1888 

2, 

•« 

674 

8-94 

2.27 

49.96 

32.35 

6.48 

1889 

2, 

•« 

698 

9.38 

1.68 

52.97 

30.73 

5-24 

1889 

2, 

(< 

728 

4.69 

2.03 

53-10 

34.81 

5-37 

1889 

B, 

.      Soil  test 

756 

7.69 

2.03 

51.76 

33.00 

5-52 

1890 

B, 

44 

884 

4.69 

2.57 

49-75 

37.29 

5.70 

189O 

Duplicate  of  last 

" 

886 

4.06 

1.88 

51.06 

38.10 

4.90 

1890 

B, 

44 

924 

10.06 

1.55 

50.47 

32.42 

5-50 

Average 

» 

7. 04 

2.03 

51.06 

33.94 

5.93 
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Percentage  composition  ok  corn  stover 

Labora- 

CALCULATED ON  WATER-FREE  SUBSTANCE. 

Plot  No.  and  kind  and  amour 
of  fertilizer  per  acre. 

t             Kind  of 
experiment. 

Year 

tory 
No. 

Nitrogen 

Protein 

Fat. 

free 
extract. 

Fiber. 

Ash. 

Muriate  of  potash,  160  lbs 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct.  Per  ct. 

1888 

Plot  C, 

Soil  test 

6lO 

4-31 

2.05 

50.97 

36.77 

5.90 

1888 

3. 

Spe.  nitrogen 

624 

10.19 

2.19 

49-53 

31.20 

6.89 

1888 

3, 

" 

646 

7-13 

2.16 

50.62 

32.46 

7-63 

1888 

3. 

676 

7.81 

2.06 

49.96 

32.32 

7.85 

1889 

3. 

" 

700 

5.63 

1.94 

56.99 

29.97 

5-47 

1889 

3, 

" 

730 

4-44 

1.82 

55-71 

32.58 

5-45 

1889 

c, 

.      Soil  test 

758 

7.06 

2.02 

51.78 

33.22 

5.92 

1890 

c, 

'     i 

888 

4-75 

2-33 

48.98 

37.54 

6.40 

1890 

Duplicate  of  last 

1 1 

890 

4-13 

1.78 

49.62 

38.63 

5.84 

1890 

C, 

" 

928 

8.56 

3.12 

50.04 

32.88 

5.40 

Average 

6.40 

2.J5 

5J.42 

33.76 

6.27 

Dissolved  boneb lack,  320  lb. 

\ 

• 

Nitrate  of  soda,         160  Ifa 

1888 

Plot  D,        . 

Soil  test 

612 

5-44 

1.90 

51.40 

36.12 

5-14 

1888 

4. 

Spe.  nitrogen 

622 

8.88 

2.07 

49.89 

32.76 

6.4O 

1888 

4, 

1  < 

648 

8.94 

i-75 

5i-42 

32.12 

5-77 

1888 

4, 

" 

678 

8.31 

1.92 

49.90 

33.27 

6.6O 

1889 

4, 

1  * 

702 

9.3i 

1. 71 

53-57 

30.25 

5-16 

1889 

D, 

Soil  test 

760 

7.88 

2.10 

51.32 

32.98 

5-72 

1890 

D, 

" 

892 

4.88 

i-93 

5I.I9 

36.75 

5.25 

1890 

Duplicate  of  last 

" 

894 

4.94 

2.09 

51.46 

36.84 

4.67 

1890 

D,        . 

" 

932 

9.06 

1-53 

50.78 

33-91 

4-72 

Average 

7.52 

J. 89 

5J.2J 

33.89 

5.49 

Muriate  of  potash,  160  lbs. 

Nitrate  of  soda,       160  lbs. 

1888 

Plot  E, 

Soil  test 

6r4 

5.50 

1.79 

49.63 

37.05 

6.03 

1888 

5, 

Spe.  nitrogen 

620 

9 

31 

2.16 

47.68 

33.15 

7.70 

1888 

5, 

>  1 

650 

7 

69 

2.13 

5i.ii 

32.84 

6.23 

1888 

5, 

" 

680 

8 

75 

2.10 

49.88 

31.86 

7.4i 

1889 

5, 

" 

704 

5 

50 

1.73 

52.51 

34.28 

5.98 

1889 

E, 

Soil  test 

762 

8 

3i 

1.86 

51-47 

32.83 

5.53 

1890 

E, 

" 

896 

4 

75 

2.20 

49.49 

37-72 

5.84 

1890 

Duplicate  of  last, 

" 

898 

4 

88 

1.89 

49.78 

37-51 

5.94 

1890 

E, 

" 

936 

5 

75 

2.09 

52.04 

34.80 

5-32 

Average, 

6 

72 

1.99 

50.40 

34.67 

6.22 

Dissolved  boneblack,  320  lbs 

Muriate  of  potash,    160  lbs 

Nitrogen, — 

1888 

Plot  F, 

Soil  test 

616 

4.38 

i-75 

51.16 

36.55 

6.16 

1888 

6,  6a,  6b,     . 

Spe.  nitrogen 

632 

8.75 

2.03 

47.65 

33.48 

8.09 

1888 

6,  6a,  6b,  6c, 

1 1 

652 

6.13 

2.61 

51.55 

32.48 

7.23 

1888 

6,  6a,  6b,  6c, 

" 

662 

7.06 

1. 61 

48.56 

35-22 

7-55 

1888 

6,  6a,  6b,  6c, 

" 

682 

6.06 

2.09 

51.36 

33.92 

6.57 

1889 

6,  6a,  6b,  6c, 

it 

724 

4-63 

2.19 

56.66 

31.13 

5-39 

1889 

6,  6a, 

" 

732 

5.06 

1-73 

54-95 

31.83 

6.43 

1889 

F,        . 

|Soil  test 

764 

6.56 

2.52 

52.17 

32.29 

6.46 

1890 

F,                 .         . 

" 

900 

4.19 

2.02 

50.13 

37.38 

6.28 

1890 

Duplic 

ate  of 

last, 

i 

902 

3- 

88 

1.82! 

50.61 

37-82 

5.87 
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1 

Percentage  composition  of  corn 

STOVER 

CALCULATED  ON  WATER  FREE  SUBSTANCE. 

T>\,    f     M/-*       orti-1     UlnA     **nA     «mAim» 

_ 

Labora- 

• 

Year. 

rlOt    i-N  O,    HliQ    Kinu   aUU  alllOUIll 

of  fertilizers  per  acre. 

iVind  01 
experiment. 

tory 

No. 

1 

Nitrogen 

Drotein. 

Fat.    i 

free 

Fiber. 

Ash. 

l 

extract. 

Dissolved  boneblack,  etc. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1890 

PlotF, 

Soil  test 

940 

4.25 

2.67 

55- 20 

32.78 

5- 10 

1891 

6, 

Spe.  nitrogen 

I,Ol8 

5.56 

2-33 

5I-7I 

31.64 

8.76 

1895 

6a, 

" 

i,539 

4.72 

2.24 

53-73 

33-65 

5  66 

1895 

6b, 

* ' 

i,540 

4.62 

2.08 

50.82 

37-05 

5-43 

IS95 

6a, 

1         * ' 

i,559 

3-40 

1.68 

55-05 

33-57 

6.30 

1895 

6(>, 

' ' 

1,560 

3-90 

2.42 

54-23 

32.63 

6.82 

1896 

6a, 

1 ' 

i,738 

5-37 

2. 11 

49.12 

36.13 

7.27 

1896 

66, 

■  > 

i,739 

5  07 

2.27 

50.11 

35-24 

7-31 

189^ 

6a, 

" 

L748 

4-77! 

2. 11 

51.24 

33-43 

8.45 

1896 

6/>, 

1 ' 

1.749 

4.52, 

1-75 

49.46 

36.03 

8.24 

Average, 

5.15 

2.10 

5  J.  77 

34  21 

6-77 

Dissolved  boneblack,  320  Ibi 

Muriate  of  potash,  160  lbs. 

Nitrate  of  soda,  160  lbs.  (n 

'- 

trogen,  23  lbs.) 

1888 

Plot  G,       . 

Soil  test 

618 

4.81 

1-55 

51.21 

36.31 

6.12 

1888 

7,  10,  13,* 

Spe.   nitrogen 

634 

8.06 

2.18 

49.12 

33-io 

7-54 

1888 

7,  10,  13,* 

!    " 

654 

6.19 

2.02 

51.50 

32.82 

7-47 

1888 

7,  10,  13,* 

'« 

664 

8.19 

1.84 

46.73 

35-66 

7.58 

1888 

7,  10,  13,* 

" 

684 

7.38 

2.11 

52.41 

32.53 

.5-57 

1889 

7. 

" 

706 

4-75 

1.72 

53.63 

34.22 

5-68 

1889 

7, 

" 

734 

4.94 

1.77 

54.04 

33-90 

5-35 

1889 

G,       . 

Soil  test 

766 

8.69 

2.01 

49.62   33.74 

5-94 

189O 

G,       . 

" 

904 

4.88 

2.21 

50.59 

36.73 

5-59 

1890 

Duplicate  0 

f  last 

*' 

906 

4.69 

2.04 

50.83 

36.24 

6.20 

1890 

G,       . 

n 

944 

5.13 

1.89 

5i.79 

35-33 

5.86 

189O 

Ga,     . 

" 

948 

4-74 

1.85 

51.81 

35-63 

5-97 

189I 

7- 

Spe.   nitrogen 

1,019 

6  56 

1.99 

49-32 

33 -92 

8.21 

1895 

7. 

" 

1. 541 

4-77 

1.74 

53-24 

35- 10 

5-15 

1895 

7, 

" 

1,561 

3-34 

1.82 

54.18 

35-30 

5.36 

1896 

7, 

" 

1,740 

5.28 

2.00 

46.22 

39.67 

6.83 

1896 

7» 

" 

i,75o 

4.89 

2.17 

51-70 

33.30 

7-94 

Average 

5.72 

1  94 

51.06 

34.91 

6.37 

Dissolved  boneblack,  320  lb. 

r. 

Muriate  of  potash,  160  lbs 

Nitrate  of  soda,  320  lbs.  (n 

i- 

trogen,  30  lbs.) 

1888 

Plots  8,  11,  14,* 

Spe.  nitrogen 

636 

9.3i 

2.00 

47-30 

32.96 

8.4: 

1888 

8,  11,  14,* 

" 

656 

,     5-88 

1.92 

51-71 

34.08 

6.41 

1888 

8,  11,  14,* 

" 

666 

i     7-94 

1. 91 

48.33 

34.87 

6-9E 

1888 

8,  11,  14,* 

" 

686 

7-44 

1.97 

51-87 

33-og 

5-6: 

188c, 

8,       . 

" 

708 

5.19 

1.70 

52.45 

35-24 

5-45 

188$ 

8,      . 

" 

736 

5-25 

1.85 

52.94 

34.17 

5.7C 

1895 

8,       . 

. 

i,542 

5-95 

2.13 

.51.38 

34- 98 

5-5^ 

1895 

8,      . 

" 

1,562 

5-34 

1.85 

54-33 

32.67 

5-8] 

189^ 

8,       . 

" 

L74I 

6.91 

1.85 

46.8c 

37.08 

7-3< 

iSgt 

)                      8,       . 

•' 

i,75i 

5-97 

1.9c 

48.85 

35-91 

7.2* 

Av 

erage 

6.52 

J. 92 

,     50. 6C 

34.50 

64< 

*  Combined  samples  (three  forms  of  nitrogen). 
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Percentage  composition  of  corn  stover 

CALCULATED  ON  WATER-FREE  SUBSTANCE. 

Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 

Kinrl  of 

Labora- 

Year. 

xvxiiu.   yjL 

experiment. 

tory 

No. 

Nitrogen 

Protein. 

Fat. 

free 

extract. 

Fiber. 

Ash. 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,    160  lbs. 

Nitrate  of  soda ,  480  lbs.  {ni- 

trogen, 73  lbs.) 

Perct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1888 

Plots  9,  12,  15,* 

Spe.  nitrogen 

638 

11. 31 

0.96 

46.90 

30.95 

8.88 

1888 

9,  12,  15,* 

" 

658 

7-3i 

1.88 

48.58 

35-6o 

6.63 

1888 

9,  12,   15,* 

" 

668 

8.69 

1.42 

45-87 

34-49 

9-53 

1888 

9,  12,  15  * 

" 

688 

7-53 

1.88 

51.55 

32.83 

6.21 

1889 

9.       . 

•* 

710 

5-63 

1.83 

53-21 

34.11 

5.22 

1889 

9.       • 

44 

738 

5.56 

2.09 

51.76 

34.98 

5-6i 

189I 

9.       •         • 

<  < 

1,020 

8.06 

2.36 

49-59 

31.67 

8.32 

1895 

9,       • 

44 

1,543 

4.61 

1.86 

51-92 

36.81 

4.80 

1895 

9,       . 

" 

1,563 

6.86 

1.70 

51.97 

33.56 

5.9i 

1896 

9,       • 

44 

1,742 

7.04 

1.92 

46.80 

36.69 

7-55 

1896 

9,       • 

i  1 

1,752 

8.30 

i-95 

50.84 

31.59 

7-32 

Average, 

7.35 

J. 90 

49. 9  J 

33.93 

6.9J 

Dissolved  bone  black,  320  lbs. 

Muriate  of  potash,    160  lbs. 

Sul.  of  ammonia,   120  lbs. 

{nitrogen,  23  lbs.) 

1889 

Plot  10,       . 

Spe.  nitrogen 

712 

5-o6 

1.85 

55.58 

32.14 

5-37 

1889 

10,       . 

,l 

740 

5.36 

1.79 

52.34 

34.24 

6.27 

1895 

10, 

'■ 

1,544 

6.38 

1. 81 

52.24 

34-37 

5.20 

1895 

10, 

44 

1.564 

4.42 

1.70 

54.56 

32.71 

6-55 

1896 

10, 

" 

1.743 

5-45 

2.27 

48.66 

36.24 

7.38 

1896 

10,       . 

" 

1,753 

4.70 

2.20 

50.70 

33.71 

8.69 

Average, 

5.23 

J. 94 

52.35 

33. 9J 

6.57 

Dissolved  bone  black,  320  lbs. 

Muriate  of  potash,    160  lbs. 

Sul.  of  ammonia,  240  lbs. 

{nitrogen,  30  lbs.) 

1889 

Plot  II,       . 

Spe.  nitrogen 

714 

4.06 

1-75 

53.6o 

34-79 

5.80 

1889 

II,       . 

1 1 

742 

5.i3 

1.38 

51.03 

36.85 

5.61 

1895 

11, 

14 

i,545 

4.42 

1.72 

54-15 

35.04 

4.67 

1895 

II, 

44 

1,565 

4-54 

1-73 

54-24 

32.68 

6.81 

1896 

11,       . 

44 

1,744 

6.25 

1.86 

49.13 

35.51 

7-25 

1896 

II,       . 

44 

i,754 

5.81 

2.08 

49.85 

33-75 

8.51 

Average, 

5.04 

J. 75 

52.00 

34.77 

6.44 

Dissolved  bone  black,  320  lbs. 

Muriate  of  potash,    160  lbs. 

Sul.  of  ammonia,  360  lbs. 

{nitrogen,  75  lbs.) 

1889 

Plot  12,       . 

Spe.  nitrogen 

716 

4.94 

1.32 

51.62 

36.50 

5.62 

1889 

12, 

" 

744 

6.44 

2.02 

51.05 

34-75 

5.74 

1895 

12,       . 

44 

i,546 

5-75 

1. 71 

52.09 

35.02 

5-43 

1895 

12,        .            .            . 

44 

1,566 

6.50 

i-93 

53-46 

28.93 

9.18 

1896 

12, 

i,745 

8.54 

1.94 

48.65 

33-27 

7.60 

1896 

12,        . 

44 

i,755 

6.99 

1. 81 

46.31 

37.36 

7-53 

Average, 

6.53 

J. 79 

50.53 

34.30 

6.85 

*  Combined  samples  (three  forms  of  nitrogen). 
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Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 

Kind  of 
experiment. 

Labora- 
tory 
No. 

Percentage  composition  of  corn  stover 
calculated  on  water-free  substance. 

Year. 

Protein. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

1889 
1889 

1889 
1889 

1889 
1889 

Dissolved  bone  black,  320  lbs. 
Muriate  of  potash,  160  lbs. 
Dried  blood,  200  lbs.  {nitro- 
gen, 2 J  lbs.) 
Plot  13,      . 

I3»       - 

Average, 

Dissolved  boneblack,  J20  lbs. 
Muriate  of  potash,  160  lbs. 
Dried  blood,  400  lbs.  {nitro- 
gen, jo  lbs.) 
Plot  14,      . 

14,  . 

Average, 

Dissolved  boneblack,  320  lbs. 
Muriate  of  potash,  160  lbs. 
Dried  blood,  600  lbs.  {nitro- 
gen, 75  lbs.) 
Plot  15,       . 

15,  • 

Average, 

Spe.  nitrogen 
Spe.  nitrogen 

Spe.  nitrogen 

718 
746 

720 

748 

722 
750 

Per  ct. 
4-56 
4.69 
4.62 

4-50 
3-69 
4.  JO 

4-38 
4.56 
4.47 

Per  ct. 
1.76 
1.84 
1.80 

1.92 
1.97 
I  94 

1.70 
2.10 
\.  90 

Per  ct. 
54-74 
52.89 
53.82 

53-32 
53-49 
53.41 

53.82 
52.05 
52.93 

Per  ct. 
33.31 
34-09 
33.70 

34-74 
34.89 
34.81 

34.45 
35-41 
34.93 

Per  ct. 
5.63 
6.49 
6.06 

5-52 
5-96 
5.74 

5.65 
5-88 
5.77 

176 


STORRS    AGRICULTURAL    EXPERIMENT    STATION. 


Table  29. —  Effects  of  nitrogenous  fertilizers  upon  corn  (grain,  flint  varieties). 

[The  details  of  the  experiments  may  be  found  in  the  Reports  of  the  Station  for  the  years  in 
which  the  several  experiments  were  made  or  for  the  year  following.] 


Yields  of  dry  matter  and  nutrients  in 

Plot  No.  and  kind  and  amount 
fertilizer  per  acre. 

of           Kind  of 
experiment. 

CORN    PER   ACRE. 

Year. 

Water 
free 
sub- 

Nitrogen 

Protein. 

Fat. 

free 
extract. 

Fiber. 

Ash. 

stance. 

Nothing. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1888 

Plots  0  and  00,    . 

Soil  test 

1,043 

Il6 

54 

839 

16 

18 

1888 

0  and  00,    . 

Spe.  nitrogen 

914 

119 

52 

716 

13 

14 

1888 

0  and  00,    . 

■  < 

662 

77 

37 

526 

IO 

12 

1888 

0  and  00,    . 

<  < 

1,045 

126 

56 

83O 

17 

17 

1889 

0  and  00,    . 

" 

233 

29 

12 

I83 

4 

4 

1889 

0  and  00,    . 

<< 

549 

63 

33 

430 

12 

n 

1889 

0  and  00,    . 

Soil  test 

234 

26 

12 

I87 

5 

4 

1890 

0  and  00,    . 

44 

2,204 

227 

143 

1,767 

33 

34 

1890 

0  and  00,    . 

44 

259 

30 

13 

206 

5 

5 

1895 

0, 

Spe.  nitrogen 

1,646 

175 

92 

1,327 

25 

28 

1895 

00, 

44 

2,040 

214 

121 

1,638 

32 

36 

1896 

0, 

<i 

1,427 

143 

83 

1,147 

29 

25 

1896 

00,      . 

44 

L579 

177 

84 

1,267 

24 

28 

Average 

J, 064 

U8 

61 

85J 

17 

J8 

Nitrate  of  soda,  160  lbs. 

1888 

Plot  A, 

Soil  test 

i,596 

i75 

82 

1,290 

24 

25 

1888 

1. 

Spe.  nitrogen 

992 

131 

53 

777 

15 

16 

1888 

!» 

« 1 

1,267 

i47 

76 

1,001 

21 

22 

1889 

I, 

44 

325 

41 

17 

254 

7 

6 

1889 

A, 

Soil  test 

448 

54 

26 

350 

10 

9 

1890 

A, 

<  < 

2,569 

292 

130 

2,072 

37 

38 

1890 

A, 

t  < 

667 

79 

34 

532 

n 

n 

Average 

U23 

m 

60 

897 

J8 

18 

Dissolved  Boned  lack,  320  I 

bs. 

1888 

Plot  B, 

Soil  test 

1,208 

138 

64 

97o 

17 

19 

1888 

2, 

Spe.  nitrogen 

1,419 

190 

80 

1,106 

20 

23 

1888 

2, 

44 

953 

105 

53 

762 

15 

18 

1889 

2, 

" 

229 

30 

12 

177 

5 

5 

1889 

2, 

' ' 

648 

68 

34 

521 

13 

12 

1889 

B, 

.      Soil  test 

442 

49 

23 

353 

9 

8 

1890 

B, 

41 

2,006 

208 

104 

1,633 

29 

32 

1890 

B, 

44 

239 

26 

n 

194 

4 

4 

Average 

893 

J02 

48 

7J5 

U 

\5 

Muriate  of  potash,  160  lbs 

1888 

PlotC, 

Soil  test 

1,113 

no 

58 

909 

17 

19 

1888 

3. 

Spe.  nitrogen 

1,241 

162 

65 

972 

21 

2T 

1888 

3, 

44 

1,568 

161 

87 

1,270 

23 

27 

1889 

3, 

44 

i,i53 

118 

65 

927 

21 

22 

1889 

3, 

41 

608 

63 

30 

491 

13 

II 

1889 

c, 

Soil  test 

360 

40 

19 

287 

7 

7 

1890 

c, 

" 

2,347 

243 

120 

1,916 

33 

35 

1890 

c, 

14 

355 

30 

18 

295 

7 

5 

Av 

erage 

J, 093 

JJ6 

58 

883 

(8 

J8 
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Yields  of  dry  matter  and  nutrients 

IN 

Plot  No.  and  kind  and  amount  of  .         Kind  of 

CORN    PER    ACRE. 

Ye-  r 

Water  ! 
free 
sub- 

fertilizer per  acre. 

i     experiment. 

Nitrogen 

^rotein. 

Fat. 

free 

Fiber. 

Ash. 

extract. 

stance. 

Dissolved  bone  blacky  320  lbs 

1 

Nitrate  of  soda,  160  lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1888 

PlotD, 

Soil  test 

L556 

186 

90 

1,229 

24 

27 

1888 

4, 

Spe.  nitrogen 

1,617 

216 

I03 

1,246 

24 

28 

1888 

4. 

' ' 

1,087 

135 

61 

853 

18 

20 

1889 

4. 

" 

467 

58 

32 

361 

7 

9 

1889 

D, 

Soil  test 

517 

59 

26 

412 

10 

10 

189O 

D, 

2,781 

3i8 

I46 

2,233 

41 

43 

189O 

D, 

" 

845 

96 

43 

677 

15 

14 

Average, 

1,267 

153 

72 

1,002 

20 

22 

Nitrate  of  soda,  160  lbs. 

Muriate  of  potash,  160  lbs. 

1888 

PlotE, 

Soil  test 

1,836 

238 

IOO 

i,439 

28 

31 

1888 

5. 

Spe.   nitrogen 

1,269 

167 

72 

991 

20 

19 

1888 

5. 

1 4 

1,776 

207 

IOO 

1,409 

29 

31 

1889 

5, 

1 ' 

1,411 

147 

88 

1,120 

26 

30 

I889 

E, 

Soil  test 

463 

56 

24 

364 

9 

10 

189O 

E, 

1 ' 

2,797 

285 

141 

2,288 

39 

44 

189O 

E, 

! 

2,317 

209 

118 

i,9i9 

38 

23 

Average 

1,696 

187 

92 

1,361 

27 

27 

Dissolved  boneblack,  320  lb 

r. 

Muriate  of  potash,  160  lbs. 

Nitrogen,  — 

1888 

Plot  F, 

Soil  test 

1,256 

i35 

67 

1,012 

21 

21 

1888 

6,  6a  and  6b, 

Spe.  nitrogen 

1,884 

236 

105 

1,486 

29 

29 

1888 

6,  6a  and  6b, 

" 

i,497 

148 

84 

1,216 

23 

26 

1888 

6,  6a,  6b,  6c, 

" 

1,308 

149 

73 

1,043 

21 

22 

1889 

6,  6a,  6b,  6c, 

11 

808 

78 

51 

650 

14 

15 

1889 

6,  6a,  . 

" 

773 

84 

52 

603 

17 

17 

I889 

F, 

.      Soil  test 

306 

34 

15 

246 

5 

6 

I89O 

F, 

" 

2,159 

221 

116 

i,758 

29 

35 

189O 

F, 

" 

456 

38 

24 

379 

8 

7 

1895 

6a, 

Spe.  nitrogen 

2,502 

221 

155 

2,032 

51 

43 

1895 

6b, 

" 

2,825 

286 

185 

2,259 

43 

52 

I896 

6a, 

• 

2,148 

201 

130 

L735 

44 

38 

I896 

6b, 

11 

2,613 

253 

140 

2,143 

33 

44 

Average 

. 

J, 580 

160 

92 

1,274 

26 

27 

Dissolved  boneblack,  320  11 

s. 

Muriate  of  potash,  160  lbs 

Nitrogen  diff.  forms,  23  I 

is. 

188? 

\         PlotG, 

.      Soil  test 

1,90c 

222 

IOC 

»      1,515 

30 

32 

188* 

5                  7,  10,  13, 

Spe.  nitroger 

1    2,04c 

>       254 

ne 

>      1, 60c 

2Cj 

32 

i88( 

)                 7.  10,  13, 

" 

2,04c 

>          20fi 

in 

1,658 

3C 

3: 

i88! 

*                  7,  io>  13, 

" 

1,41; 

18c 

>       7: 

f      1, in 

It 

2: 

i88< 

)                 7,  10,  13. 

" 

i,55: 

154 

[       lot 

5      1,23] 

2C 

31 

i8S< 

)                 7.  10,  13, 

. 

1,01; 

>        105 

st 

)         81] 

22 

K 

i88< 

}                G,        . 

.      Soil  test 

75' 

1         S2 

31 

I         60c 

)             U 

V 

i8g< 

3                   G, 

.     1 

2,8l* 

]        32c 

>        i5< 

>!    2,26^ 

I         3c 

)         4' 

12 


i78 
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Yields  of  dry  matter  and  nutrients  in 

Plot  No.  and  kind  and  amount  of 
fertilizer  per  acre. 

Kind  of 
experiment. 

CORN   PER   ACRE. 

Year. 

Water 
free 
sub- 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

stance. 

extract. 

Dis.  boneblack,  etc. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

189O 

PlotG,        .         .      '  . 

Soil  test 

1,802 

163 

97 

1,487 

28 

26 

1895 

7, 

Spe.  nitrogen 

3,3H 

340 

210 

2,655 

49 

57 

1895 

10, 

" 

3,245 

351 

237 

2,538 

52 

67 

1896 

7, 

" 

3,i5o 

306 

195 

2,548 

47 

54 

1896 

10, 

' ' 

2,265 

28l 

153 

2,147 

35 

49 

Average, 

. 

2,132 

228 

127 

1,706 

33 

37 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,     160  lbs. 

Nitrogen  {diff.  forms),  30  lbs. 

1888 

Plots  8,  II,  14,    . 

Spe.  nitrogen 

2,036 

270 

117 

1,586 

30 

33 

1888 

8.  11,  14, 

2,256 

237 

121 

1,826 

36 

36 

1888 

8,  11,  14, 

1,622 

199 

90 

1,280 

27 

26 

1889 

8,  11,  14, 

2,305 

227 

154 

1,839 

42 

43 

1889 

8,  11,  14, 

1,267 

139 

7i 

1,006 

28 

23 

1895 

8,        . 

3,565 

380 

224 

2,847 

53 

61 

1895 

11,      . 

3,555 

414 

256 

2,760 

55 

7o 

1896 

8, 

3,434 

354 

220 

2,747 

5i 

62 

1896 

11,     . 

3,463 

387 

230 

2,721 

57 

68 

Average, 

2,611 

290 

165 

2,068 

42 

47 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,     160  lbs. 

Nitrogen  {diff.  forms),  73  lbs. 

1888 

Plots  9,  12,  15,    . 

Spe.  nitrogen 

1,950 

280 

in 

i,499 

27 

33 

1888 

9.  12,  15, 

2,420 

284 

136 

1,922 

37 

4i 

1888 

9,  12,  15, 

1,442 

190 

81 

1,124 

24 

23 

1889 

9,  12,  15, 

2,429 

246 

i57 

1,933 

45 

48 

1889 

9,  12,  15, 

i,375 

151 

84 

1,083 

29 

28 

1895 

9, 

3,585 

43i 

227 

2,807 

56 

64 

1895 

12,      . 

3,517 

434 

248 

2,709 

54 

72 

1896 

9. 

3,808 

434 

237 

3,017 

52 

68 

1896 

12, 

3,5o8 

43o 

211 

2,75o 

5i 

66 

Average, 

2,670 

320 

166 

9,094 

42 

49 
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Table  30. —  Effects  of  nitrogenous  fertilizers  upon  corn  stover  {flint  varieties} 

[The  details  of  the  experiments  may  be  found  in  the  Reports  of  the  Station  for  the  years  in 
which  the  several  experiments  were  made  or  for  the  year  following.] 


Yields  of 

DRY    MATTER    AND 

NUTRIENTS 

Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 

Kind  of 
experiment. 

IN   CORN    STOVER    PER    ACRE. 

Year. 

Water 
free 
sub- 
stance. 

Nitrogen 

Protein. 

Fat. 

free 
extract. 

Fiber. 

Ash. 

Nothing. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1888 

Plots  0  and  00,    . 

Soil  test 

1,075 

51 

18 

544 

400 

62 

1888 

0  and  00, 

Spe.  nitrogen 

958 

96 

25 

463 

298 

76 

1888 

0  and  00, 

" 

1,263 

IO4 

31 

661 

388 

78 

1888 

0  and  00 , 

44 

L556 

III 

25 

75i 

558 

III 

1889 

0  and  00, 

44 

568 

45 

IO 

276 

207 

31 

1889 

0  and  00, 

1,120 

72 

23 

581 

380 

64 

1889 

0  and  oo, 

Soil  test                549 

40 

12 

288 

180 

31 

1890 

0  and  00, 

1,711 

85 

30 

859 

647 

91 

1890 

0  and  00, 

762 

72 

13 

397 

242 

37 

1895 

0, 

Spe.  nitrogen  2,254 

132 

37 

1,172 

808 

104 

1895 

00,     . 

i  1,738 

no 

3i 

927 

552 

118 

1896 

0, 

!  1,775 

128 

28 

873 

6l2 

133 

1896 

00,     . 

44           1,102 

75 

19 

543 

383 

82 

Average 

1  1,264 

86 

23 

641 

435 

78 

Nitrate  of  soda,  160  lbs. 

1888 

Plot  A,        . 

Soil  test            1,415 

80 

30 

711 

519 

75 

1888 

I, 

Spe.  nitrogen   1,006 

98 

24 

494 

320 

7o 

1888 

Ii 

1,819 

128 

32 

961 

596 

102 

1889 

I, 

653 

63 

" 

356 

194 

29 

1889 

A, 

Soil  test                640 

55 

12 

327 

211 

36 

1890 

A, 

!  i,938 

103 

41 

962 

735 

97 

1890 

A, 

44                 1,161 

112 

19 

600 

372 

58 

Average, 

1  ,233 

91 

24 

630 

421 

67 

Dissolved  boneblack,  J20  lbs. 

1888 

Plot  B,       . 

Soil  test 

i,434 

64 

26 

735 

526 

83 

1888 

2, 

Spe.  nitrogen 

1,273 

120 

29 

610 

410 

104 

1888 

2, 

44 

1,483 

103 

33 

777 

472 

98 

1889 

2, 

" 

568 

53 

10 

300 

i75 

30 

1889 

2, 

,l 

1,613 

76 

33 

855 

562 

87 

1889 

B, 

Soil  test 

755 

58 

15 

391 

249 

42 

1890 

B, 

44 

1,563 

68 

35 

788 

589 

83 

1890 

B, 

" 

654 

66 

10 

330 

212 

36 

Average 

1,168 

76 

24 

598 

399 

70 

Muriate  of  potash,  160  lbs 

1888 

Plot  C,       . 

Soil  test 

1,207 

52 

25 

j      615 

444 

71 

1888 

3. 

Spe.  nitrogen 

1,039 

106 

23 

5i4 

324 

72 

1888 

3, 

'« 

i,749 

125 

38 

885 

568 

133 

1889 

.3. 

44 

1,329 

75 

26 

757 

398 

73 

1889 

3, 

44 

1,206 

54 

22 

671 

393 

66 

1889 

c, 

Soil  test 

699 

49 

14 

363 

232 

4i 

1890 

c, 

" 

1,815 

81 

37 

895 

691 

in 

1890 

c, 

•« 

1,520 

130 

47 

761 

500 

82 

A\ 

erage 

1,321 

84 

29 

683 

444 

81 

i8o 
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TABLE  30.  — 

Continued. 

Yields  of 

DRY   MATTER   AND 

NUTRIENTS 

Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 

Kind  of 
experiment. 

IN  CORN  STOVER   PER   ACRE. 

Year. 

Water 
free 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

stance. 

extract. 

Dissolved  boneblack,  320  lbs. 

Nitrate  of  soda,  160  lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1888 

Plot  D,       . 

Soil  test 

1,665 

91 

32 

855 

601 

86 

1888 

4, 

Spe.  nitrogen 

i,345 

119 

28 

671 

441 

86 

1888 

4, 

" 

1,965 

176 

34 

1,011 

631 

113 

1889 

4. 

" 

774 

72 

13 

415 

234 

40 

1889 

D,       . 

Soil  test 

762 

60 

16 

391 

251 

44 

1890 

D,       . 

" 

2,145 

105 

43 

I,IOI 

790 

106 

189O 

D,       . 

" 

1,261 

114 

19 

640 

428 

60 

Average 

J,4J7 

J05 

26 

726 

482 

76 

Muriate  of  potash,  160  lbs 

Nitrate  of  soda,  160  lbs. 

IS88 

Plot  E,        . 

Soil  test 

1,720 

95 

31 

853 

637 

104 

1888 

5, 

Spe.  nitrogen 

1,236 

115 

27 

589 

410 

95 

1888 

5, 

1  * 

1,726 

133 

37 

881 

567 

108 

1889 

5. 

" 

i,758 

97 

3i 

922 

603 

105 

1889 

E,       . 

Soil  test 

802 

67 

15 

4i3 

263 

44 

1890 

E,       . 

" 

1,856 

89 

38 

922 

698 

109 

1890 

E,       . 

" 

2,022 

116 

42 

1,052 

704 

108 

Average, 

J, 589 

102 

32 

805 

555 

96 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitrogen,  — 

1888 

Plot  F,       . 

Soil  test 

i,459 

64 

26 

746 

533 

90 

1888 

6,  6a,  6b,    . 

Spe.  nitrogen 

1,522 

134 

31 

725 

509 

123 

1888 

6,  6a,  6b,  6c, 

" 

1,894 

116 

50 

976 

615 

i37 

1888 

6,  6a,  6b,  6c, 

" 

i,5i7 

107 

24 

737 

535 

114 

1889 

6,  6a,  6b,  6c, 

ii 

1,349 

63 

30 

763 

420 

73 

1889 

6,  6a, 

" 

1,559 

79 

27 

857 

496 

'  100 

1889 

F,        . 

Soil  test 

793 

52 

20 

414 

256 

51 

1890 

F, 

" 

2,038 

82 

39 

1,027 

766 

124 

1890 

F,       . 

" 

1,889 

80 

5o 

1,044 

619 

96 

1895 

6a, 

Spe.  nitrogen 

2,920 

106 

60 

i,595 

967 

192 

1895 

6b,       .    . 

" 

3,004 

no 

62 

1,641 

994 

197 

1896 

6a, 

" 

2,379 

124 

52 

1,181 

849 

173 

1896 

6b,       . 

•• 

2,065 

96 

40 

1,040 

717 

172 

Average, 

J, 876 

93 

39 

980 

637 

126 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitrogen  {diff.  for  jus)  23  lbs. 

IS88 

Plot  G,       . 

Soil  test 

1,897 

91 

30 

971 

689 

116 

1888 

7,  10,  13, 

Spe.  nitrogen 

i,34i 

108 

29 

659 

444 

IOI 

1888 

7,  10,  13, 

'• 

2,152 

133 

44 

1,107 

707 

161 

1888 

7,  10,  13, 

" 

1,619 

i33 

30 

756 

577 

123 

1889 

7,  10,  13, 

" 

1,618 

78 

29 

886 

538 

87 

1889 

7,  10,  13, 

" 

i,79i 

89 

32 

952 

610 

108 

1889 

G,       . 

Soil  test 

996 

87 

20 

49+ 

336 

59 

189O 

G, 

" 

2,130 

102 

45 

1,080 

777 

126 

1890 

G,       . 

Soil  test 

2,775 

142 

52 

i,438 

980 

163 

1895 

7, 

Spe.  nitrogen 

3,001 

167 

53 

1,583 

1,043 

155 

1895 

10, 

" 

2,852 

in 

50 

i,55o 

971 

170 

EFFECT    OF    NITROGENOUS    FERTILIZERS. 
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TABLE  30.  —  Continued. 


Yields  of 

DRY    MATTER    AND 

NUTRIENTS 

Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 

Kind  of 
experiment. 

IN   CORN  STOVER    PER   ACRE. 

Year. 

Water 
free 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

stance. 

extract. 

Dissolved  boneblack,  etc. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1896 

7.       •        .        •     ! 

3,271 

176 

70 

1. 551 

1,241 

233 

1896 

10,     .         .         .1         " 

2,495 

I20 

55 

1,276 

836 

208 

Average, 

2,149 

118 

41 

J, 100 

750 

139 

Dissolved  bone  black,  320  lbs. 

Muriate  of  potash,     160  lbs.   \ 

Nitrogen  (diff.  forms),  50  lbs\ 

• 

1888 

Plots  8,  11,  14,   .          .      Spe.  nitrogen 

1,629 

152 

53 

769 

537 

138 

1888 

8,11,14, 

2,317 

136 

44 

1,197 

791 

149 

1888 

8,11,14, 

<  1 

1.776 

141 

34 

859 

619 

123 

I889 

8,  11,  14, 

2,015 

93 

36 

1,070 

704 

112 

1889 

8,  11,  14, 

•  1 

•     1 

1,784 

84 

3i 

938 

629 

104 

r895 

8, 

.     1 

2,930 

152 

57 

1,545 

1,026 

150 

1895 

11,     . 

2,802 

138 

50 

1,521 

916 

177 

1896 

8, 

3,038 

200 

57 

i,456 

1,103 

222 

1896 

11,     . 

" 

2,152 

127 

44 

1,061 

750 

170 

Average 

2,271 

136 

45 

1,157 

786 

149 

Dissolved  bo?ieblack,  320  lb 

s. 

Muriate  of  potash,    160  lbs. 

Nitrogen  {diff.  forms),  73  lbs. 

1888 

Plots  9,  12,  15,    .         , 

Spe.  nitrogen 

1,461 

165 

29 

685 

452 

130 

1888 

9.  12,  15, 

" 

2,343 

171 

44 

i,i39 

834 

155 

1888 

9,  12,  15. 

" 

1,721 

150 

24 

789 

594 

164 

1889 

9.  12,  15, 

" 

2,026 

100 

32 

1,072 

710 

112 

1889 

9.  12,  15. 

" 

1. 717 

93 

36 

887 

602 

99 

1895 

9, 

" 

3,320 

172 

59 

1,727 

1,192 

170 

1895 

12,      . 

" 

2,974 

199 

54 

1,567 

929 

225 

1896 

9, 

" 

2,919 

227 

56 

1,394 

1,021 

221 

1896 

12,     . 

<  1 

2,869 

219 

54 

1,394 

989 

213 

Av 

srage 

2,372 

166 

43 

1,184 

814 

165 

Explanation  of  Tables  ji,  32,  jj,  and  34.  —  Tables  31-32 
show  the  individual  analyses  of  samples  of  oats  (grain)  and  oat 
straw  from  all  the  individual  experiments  with  this  crop. 
Samples  of  the  crops  from  both  soil  tests  and  special  nitrogen 
experiments  are  analyzed,  and  the  results  averaged  as  already 
explained,  and  the  averages  given  in  the  summary  Tables  1 5 
and  16  on  pages  142  and  144  in  the  discussion. 

Tables  33  and  34  show  the  yields  of  water-free  substance 
and  of  various  food  constituents  per  acre,  estimated  in  the  man- 
ner for  the  other  crops.  The  averages  in  bold  face  type  in 
these  tables  are  the  values  used  in  the  summary  Table  17  on 
page  146,  in  the  discussion  of  the  results. 
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Tarle  31. —  Effects  of  nitrogenous  fertilizers  upon  oats  (grain.) 

[The  details  of  the  analyses  may  be  found  in  the  Reports  of  the  Station  for  the  years  in  whicli 
the  several  experiments  were  made  or  for  the  succeeding  year.] 


1 

Percentage  composition  of 

DATS 

CALCULATED   ON 

WATER-FREE    SURSTANCE. 

t              Kind  of 
experiment. 

Labora- 

Year. 

x  iui    x-\w.   auu  niuu  ciiiu  ciiuuuu 

of  fertilizer  per  acre. 

tory 
No. 

Nitrogen 

Protien. 

Fat. 

free 

Fiber. 

Ash. 

extract. 

Nothing. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1890 

Plot  0, 

Spe.  nitrogen 

837 

14-25 

5.48 

62.52 

14.33 

3.42 

1890 

00, 

" 

839 

13.60 

5-63 

62.75 

14.61 

3-41 

1890 

000, 

" 

841 

13.12 

5-47 

62.42 

15.96 

3-03 

1892 

0, 

Soil  test 

1,073 

15.75 

5-88 

64.41 

10.35 

3.61 

1892 

00, 

" 

1,074 

14.81 

5-65 

67.46 

8-39 

3.69 

1892 

000, 

" 

1,075 

13-75 

5-43 

66.50 

10.59 

3-73 

1892 

0. 

Spe    nitrogen 

1,085 

16.31 

6.21 

66.32 

8.02 

3.14 

1892 

00, 

" 

I,o86 

15-68 

6.48 

66.58 

8.16 

3.10 

1896 

0, 

Soil  test 

1,715 

13.17 

6-34 

68.81 

8.51 

3.17 

1896 

00, 

<  1 

1,716 

12.90 

6.26 

67.97 

9.40 

3-47 

1896 

000, 

" 

1,717 

13-13 

5.90 

67.91 

9-77 

3-29 

Average 

14.22 

5.88 

65.79 

10.74 

3.37 

Nitrate  of  soda,  160  lbs. 

1892 

Plot  A, 

Soil  test 

1,076 

15.31 

5.64 

65.75 

9.90 

3-4o 

1896 

A, 

M 

1,706 

14.85 

6.55 

68.13 

7.23 

3.24 

Average 

15.08 

6.10 

66.94 

8.56 

3.32 

Dis.  boneblack,  320  lbs. 

1892 

Plot  B, 

Soil  test 

1,077 

14.19 

5.62 

66.80 

9.78 

3.61 

1896 

B,         .         . 

" 

1,707 

12.31 

6.46 

68.97 

8.67 

3-59 

Average 

13.25 

6.04 

67.88 

9.23 

3.60 

Muriate  of  potash,  160  lbs 

1892 

Plot  C, 

Soil  test 

1,078 

14-75 

5.76 

67.01 

9-05 

3-43 

1896 

c, 

" 

1,708 

12.67 

6.27 

68.58 

9.12 

3.36 

Average 

13.71 

6.02 

67.79 

9.08 

3.40 

Dis.  bone  black,  320  lbs. 

Nitrate  of  soda,  160  lbs. 

1892 

Plot  D, 

Soil  test 

1,079 

14.63 

6.06 

67.12 

8.98 

3.21 

1896 

D, 

" 

1,709 

12.74 

6.36 

70.56 

7.32 

3.02 

Average 

13.68 

6.21 

68.84 

8.15 

3.12 

Muriate  of  potash,  160  lbs 

Nitrate  of  soda,  160  lbs. 

1892 

PlotE, 

Soil  test 

I,o8o 

14.81 

5-77 

66.24 

9.82 

3-36 

1896 

E, 

" 

I,7IO 

14.12 

6.52 

68.77 

7.61 

2.98 

Average 

14.46 

6.15 

67.50 

8.72 

3.17 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs 

Nitrogen,  — . 

1890 

Plot  6a, 

Spe.  nitrogen 

843 

14.38 

5.63 

63.57 

13.22 

3.20 

1890 

66, 

44 

845 

14-25 

5-93 

65.19 

n. 81 

2.82 

1892 

F,        .         . 

Soil  test 

l,o8l 

13.68 

5-39 

67.14 

10.25 

3-54 

1892 

6, 

Spe.  nitrogen 

1,087 

15.68 

6.09 

67.26 

7-77 

3.20 
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TABLE  31.— Continued. 


Percentage 
calculated  on 

COMPOSITION  OF  OATS 
WATER-FREE    SUBSTANCE. 

T>1/->»    "NT/-*       »nJ    lr,'n,4    ,nJ     .„„,,.. 

TCinH  nf 

Labora- 

Year. 

i  lOt   IN  O.    3.1JQ    K.1I1Q  clUCl  ciinouin. 

of  fertilizer  per  acre. 

experiment. 

tory 
No. 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

extract. 

Dis.  boneblack,  etc. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1892 

Plot  6a, 

Spe.  nitrogen 

1,088 

14.69 

6.30 

67.28 

8.52 

3-21 

1892 

U%       .        .        . 

1 1 

1,089 

16.19 

6.59 

68.17 

6.13 

2.92 

1892 

6c, 

" 

1,090 

17.19 

6.42 

66.59 

6.75 

3-05 

1896 

F, 

Soil  test 

I.7II 

12.02 

6.45 

71.03 
67.03 

7.48 

3.02 

Average, 



14.76 

6.(0 

8.99 

3.J2 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitr.  of  soda,  160  lbs.  {nitro- 

gen, 23  lbs.) 

1890 

Plot  7, 

Spe.  nitrogen 

847 

15.70 

6.22 

65.10 

10.13 

2.85 

1892 

G, 

Soil  test 

I,o82 

14.56 

5.78 

68.34 

8.22 

3.10 

1892 

7. 

Spe.  nitrogen 

1,091 

16.56 

6.00 

66.83 

7.70 

2.91 

1896 

G, 

Soil  test 

1,712 

11.89 

6.04 

69.29 

9.78 

3.00 

Average, 

J4.68 

6.0J 

67.39 

8.96 

2.96 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitr.  of  soda,  320  lbs.  {nitro- 

gen, 30  lbs.) 

1890 

Plot  8, 

Spe.  nitrogen 

849 

16.31 

6.03 

64.52 

10.49 

2.65 

1892 

8, 

" 

1,092 

16.38 

5-54 

65.65 

9-45 

2.98 

Average, 

J6.34 

5.79 

65.08 

9.97 

2.82 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitr.  of  soda,  480  lbs.  {nitro- 

gen, 75  lbs.) 

1890 

Plot  9. 

Spe.  nitrogen 

851 

16.75 

6.14 

63.72 

10.74 

2.65 

1892 

9, 

" 

1,093 

17.19 

5.22 
5.68 

64.14 

10.37 

3.08 

Average, 

J6.97 

63.93 

JO.  55 

2.87 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Sul.  of  ammo.,  120  lbs.  {nitro- 

gen, 25  lbs.) 

1890 

Plot  10, 

Dis.  boneblack,  320  lbs. 
Muriate  of  potash,  160  lbs. 
Sul.  of  ammo. ,  240  lbs.  {nitro- 
ogen,  jo  lbs.) 

Spe.  nitrogen 

853 

13-94 

6.05 

64.90 

12.25 

2.86 

1890 

Plot  II, 

Dis.  boneblack,  320  lbs. 
Muriate  of  potash,  160  lbs. 
Sul.  of  ammo. ,  360  lbs.  {^nitro- 

Spe. nitrogen 

855 

15.12 

6.14 

64-45 

n-59 

2.70 

1890 

gen,  73  lbs.) 
Plot  12, 

Spe.  nitrogen 

857 

15.00 

5.86 

62.38 

13.84 

2.92 
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TABLE  31.— Continued. 


Percentage 

COMPOSITION   OF  OATS 

CALCULATED  ON 

WATER-FREE    SUBSTANCE. 

Plot  !No   cind  kind  3.nd  amount 

Kind  of 

Labora- 

Year. 

of  fertilizer  per  acre. 

experiment. 

tory 
No. 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

extract. 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Dried  blood,   200  lbs.  {nitro- 

gen, 25  lbs.) 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1890 

Plot  13,     .  . 

Spe.  nitrogen 

859 

14.50 

6.00 

64.85 

11.88 

2.77 

1892 

13, 

" 

1,094 

15.50 

5-68 

66.73 

8.90 
JO.  39 

3-19 

Average, 

J5.00 

5.84 

65.79 

2.98 

Dis.  boneblack,  320  lbs. 
Muriate  of  potash,  160  lbs. 
Dried  blood.  400  lbs.   {nitro- 
gen, 30  lbs.) 

1890 

Plot  14, 

Spe.  nitrogen 

86l 

14.06 

5.85 

65.22 

12.13 

2.74 

1892 

14, 

" 

1,095 

15.88 

5-77 

66.33 

8.97 

3.05 

Average, 

J4.97 

5.8J 

'  65.77 

J0.55 

2.90 

Dis.  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Dried  blood,  600  lbs.  {nitro- 

gen, 75  lbs.) 

1890 

Plot  15, 

Spe.  nitrogen 

863 

14.69 

5.98 

64.91 

11.74 

2.68 

1892 

15,        • 

" 

1,096 

17.06 

5.91 

66.50 

7-59 

2.94 

Average, 

J5.87 

5.95 

65.70 

967 

281 
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Table  32. —  Effects  of  nitrogenous  fertilizers  upon  oat  straw. 

[The  details  of  the  analyses  may  be  found  in  the  Reports  of  the  Station  for  the  years  in  which 
the  several  experiments  were  made  or  for  the  succeeding  year.] 


Percentage  composition  of  oat 

STRAW 

Labora- 

CALCULATED ON 

WATER-FREE    SUBSTANCE. 

Year. 

Plot  No.  and  kind  and  amount  of 
fertilizer  per  acre. 

Kind  of 
experiment. 

tory 
No. 

Nitrogen 

Protein. 

Fat. 

free 
extract. 

Fiber. 

Ash. 

Nothing. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1890 

Plot,  0, 

Spe.  nitrogen 

836 

8.63 

3-90 

48.21 

34-49 

4-77 

189O 

00, 

" 

838 

8.31 

3-09 

48.99 

35-26 

'4-35 

1890 

000, 

" 

840 

9.00 

3-44 

48.67 

34.71 

4.18 

1892 

0, 

" 

1,097 

5-44 

3-02 

44.98 

40.39 

6.17 

1892 

00, 

" 

1,098 

5.56 

3-37 

46.16 

39-35 

5.56 

Average, 

7.39 

3.36 

47.40 

36.84 

501 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,     160  lbs. 

Nitrogen, — 

1890 

Plot  6a,       .      •    . 

Spe.  nitrogen 

842 

6.13 

3-4o 

48.35 

37-15 

4-97 

1890 

6b, 

1 ' 

844 

5-94 

3.42 

49.04 

33-31 

4.29 

1892 

6 

1,099 

4.81 

3.01 

44.50 

41.36 

6.32 

1892 

6a, 

" 

'   I,IOO 

4.81 

2.87 

46.02 

40.45 

5.85 

1892 

6b, 

" 

I,IOI 

3-69 

2.90 

45-68 

41.54 

6.19 

1892 

6c, 

" 

1,102 

4.88 

2.69 

44.89 

41.88 

5.66 

Average, 

5.04 

3.05 

46. 4  J 

39.95 

5.55 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,     160  lbs. 

Nitrate  of  soda,  160  lbs.  (nitro- 

gen, 2Jj  lbs.) 

1890 

Plot  7, 

Spe.  nitrogen 

846 

5.06 

3-84 

47.82 

38.52 

4.76 

1892 

7, 

" 

1,103 

4.19 

2.49 

45-07 

42.78 

5-47 

Average, 

4.63 

3.J6 

46.44 

40.65 

5J2 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,     160  lbs. 

Nitrate  of  soda,  320  lbs.  {nitro- 

1890 

gen,  30  lbs.) 
Plot  8, 

Spe.  nitrogen 

848 

5-25 

3.32 

48.29 

38.49 

4-65 

1892 

8, 

" 

1,104 

4-56 

2.57 

44.66 

42.70 

5   51 

Average. 

4.90 

2.95 

46.47 

40.60 

5.08 

Dissolved  bo?ieblack,  320  lbs. 

Muriate  of  potash,     160  lbs. 

Nitrate  of  soda,  480  lbs.  (nitro- 

gen, 75  lbs.) 

1890 

Plot  9, 

Spe.   nitrogen 

85O 

6.00 

3-56 

47.23 

38.19 

5.02 

1892 

9, 

" 

1,105 

6.06 

2.37 

43-55 

42.28 

5-74 

Average, 

6.03 

2.97 

45.39 

40.23 

5  38 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,     160  lbs. 

Sulphate    of   ammonia,     120 

lbs.  (nitrogen,  25  lbs.) 

1890 

Plot  10, 

Spe.   nitrogen 

852 

1    5.69 

3,60 

49,56 

36.61 

4-54 

1 86 


STORRS    AGRICULTURAL    EXPERIMENT    STATION. 


TABLE  32.— Continued. 


Plot  No.  and  kind  and  amount  of 
fertilizer  per  acre. 

Kind  of 
experiment. 

Labora- 
tory 

No. 

Percentage  composition  of  oat  straw 
calculated  on  water-free  substance. 

Protein. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

1890 

Dissolved  boneblack,  320  lbs. 
Muriate  of  potash,     160  lbs. 
Sulphate    of   am?nonia,    240 
lbs.  {nitrogen,  50  lbs.) 
Plot  II,        . 

Spe.  nitrogen 

854 

Per  ct. 

6.81 

Per  ct. 
3-38 

Per  ct. 
48.66 

Per  ct. 
37.00 

Per  ct. 

4.15 

1890 

Dissolved  boneblack,  320  lbs. 
Muriate  of  potash.     160  lbs. 
Sulphate    of   ammonia,    360 
lbs.  {nitrogen,  73  lbs.) 
Plot  12, 

Spe.  nitrogen 

856 

7 -50 

3.18 

48.15 

37-05 

4.12 

1890 
1892 

Dissolved  boneblack,  320  lbs. 
Muriate  of  potash,     160  lbs. 
Dried  blood,   200  lbs.    (nitro- 
gen, 25  lbs.) 
Plot  13, 

13,        • 

Average, 

Spe.  nitrogen 

858 
1,106 

5.63 
3-88 
4.75 

3-19 
2.82 
3.0J 

48.52 
44.52 
46.52 

38.27 
43-24 
40.75 

4-39 
5-54 
4.97 

1890 
1892 

Dissolved  boneblack,  320  lbs. 
Muriate  of  potash,    160  lbs 
Dried   blood,  400  lbs.    (nitro- 
gen, 30  lbs.) 
Plot  14,       . 

M,       - 

Average, 

Spe.  nitrogen 

860 
1,107 

5.25 
4.38 
4.82 

3-17 
2-73 
2.95 

48.95 
45-32 
47.  J3 

38.12 
41.91 
40.02 

4.51 
5.66 
5.08 

1890 
1892 

Dissolved  boneblack,  320  lbs. 
Mwiate  of  potash,    160  lbs. 
Dried  blood,   600  lbs.   (nitro- 
gen, 75  lbs.) 
Plot  15,       . 

15,       •      .    ■ 

Average, 

Spe.  nitrogen 

862 
1,108 

5-38 
5-17 
5.27 

3.19 
2.88 
3.04 

48.86 
46.20 
47.53 

38.12 
40.62 
39.37 

4-45 
5.13 
4.79 
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Table  33. —  Effects  of  nitrogenous  fertilizers  upon  oats  [grain). 

[The  details  of  the  experiments  may  be  found  in  the  Reports  of  the  Station  for  the  years  in 
which  the  several  experiments  were  made  or  for  the  year  following.] 


Yields  of  dry  matter  and  nutrients  in  oats 

Plot  No.  and  kind  and  amount              Kind  of 

PER 

ACRE. 

Year. 

Water 
free 
sub- 

of fertilizer  per  acre.                    experiment. 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

stance. 

extract. 

Nothing. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1890          Plot  0,                                  Spe.   nitrogen 

102 

15 

6 

62 

15 

4 

1890                   00, 

•     1          " 

49 

7 

*      3 

30 

7 

2 

1890                   000, 

1         " 

87 

11 

5 

54 

14 

3 

1892                   0, 

j          ' ' 

600 

97 

37 

399 

48 

19 

1892                   00, 

!         " 

449 

70 

29 

299 

37 

H 

1892                   0, 

.      Soil  test 

786 

124 

46 

507 

81 

28 

1892                   00, 

" 

658 

98 

37 

444 

55 

24 

1892 

OOO, 

.    !      '• 

637 

88 

35 

423 

67 

24 

Average, 

421 

64 

25 

277 

41 

15 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitrogen,  — 

1890 

Plot  6a,       . 

Spe.   nitrogen 

254 

37 

14 

161 

34 

8 

1890 

6b, 

" 

324 

46 

19 

212 

38 

9 

1892 

6, 

" 

523 

82 

32 

35i 

4i 

17 

1892 

6a, 

( t 

417 

61 

26 

281 

36 

13 

1892 

6b, 

.  < 

515 

83 

34 

35i 

32 

15 

1892 

6c, 

i  < 

547 

94 

35 

364 

37 

17 

Average, 

430 

67 

27 

287 

36 

13 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash- ,  160  lbs. 

Nitrogen  idiff.  forms),  25  lbs. 

1890 

Plots  7,  10,  13,  . 

Spe.   nitrogen 

366 

55 

23 

237 

41 

10 

1892 

1,  13. 

'« 

676 

109 

40 

450 

56 

21 

Average, 

521 

82 

32 

344 

49 

16 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

Nitrogen  \diff.  forms),  30  lbs. 

1890 

Plots  8,  11,  14,    . 

Spe.  nitrogen 

428 

66 

26 

276 

49 

11 

1892 

8,  14, 

" 

697 

113 

40 

458 

65 

21 

Average, 

563 

90 

33 

367 

57 

16 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,  160  lbs. 

ATitrogen  {diff.  forms)  75  lbs. 

1890 

Plots  9,  12,  15,  . 

Spe.  nitrogen 

528 

82 

32 

337 

63 

14 

1892 

9,  I5.         •          > 

" 

724 

124 

40 

472 

66 

22 

Average, 

626 

103 

36 

405 

65 

18 

1 88 
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Table  34. —  Effects  of  nitrogenous  fertilizers  upon  oat  straw. 

[The  details  of  the  experiments  may  be  found  in  the  Reports  of  the  Station  for  the  years  in 
which  the  several  experiments  were  made  or  for  the  year  following.] 


Yield  of 

DRY   MATTER   AND 

NUTRIENTS 

Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 

Kind  of 
experiment. 

IN   OAT   STRAW    PER   ACRE. 

Year. 

Water 
free 
sub- 
stance. 

Nitrogen 

Protein. 

Fat. 

free 
extract. 

Fiber. 

Ash. 

Nothing. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1890 

Ploto, 

Spe.  nitrogen 

165 

14 

6 

80 

57 

8 

1890 

00, 

I      114 

10 

4 

55 

40 

5 

1890 

000,    . 

222 

20 

8 

108 

77 

9 

1892 

0, 

t  < 

1,292 

70 

39 

58i 

522 

80 

1892 

oo, 

" 

933 

52 

32 

430 

367 

52 

Average, 

545 

33 

18 

25J 

213 

31 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,     160  lbs. 

Nitrogen, — 

1890 

Plot  6a,       . 

Spe.  nitrogen 

448 

28 

15 

217 

166 

22 

189O 

6/>,       . 

" 

29 

17 

241 

183 

21 

1892 

6, 

987 

47 

30 

440 

408 

62 

1892                    6a,      . 

1,312 

63 

38 

603 

53i 

77 

1892                     bb,       . 

1,241 

46 

36 

566 

516 

77 

1892                     6c, 

1,034 

50 

28 

464 

434 

58 

Average, 

9J9 

44 

27 

422 

373 

53 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,     160  lbs. 

Nitrogen  {different  forms), 

25  lbs. 

1890 

Plots  7,  10,  13,   . 

Spe.  nitrogen 

77o 

42 

28 

374 

291 

35 

1892 

7,  13. 

" 

i,757 

72 

47 

786 

755 

97 

Average, 

J, 264 

57 

38 

580 

523 

66 

Dissolved  boneblack,  320  lbs. 

Muriate  of  potash,     160  lbs. 

Nitrogen   {different  forms), 

jo  lbs. 

18901         Plots  8,  11,  14,  . 

Spe.  nitrogen 

911 

52 

30 

442 

346 

41 

1892                    8,  14, 

2,010 

90 

53 

904 

850 

113 

Average, 

J,46J 

71 

42 

673 

598 

77 

Dissolved  boneblack,  320  lbs. 

, 

Muriate  of  potash,     j6o  lbs. 

. 

Nitrogen  {different  forms), 

!     75  ^s. 

1890J         Plots  9,  12,  15,   . 

Spe.  nitrogen 

1,235 

77 

41 

594 

467 

56 

18921                   9,  15, 

" 

2,567 

146 

67 

1,146 

1,067 

141 

Average, 

J.90J 

112 

54 

870 

767 

99 
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Explanation  of  Table  55.  —  This  table  shows  the  results  of 
the  individual  analyses  of  samples  of  different  species  of  grasses 
grown  on  plots  which  received  different  quantities  of  nitrogen. 
These  grasses  were  grown  on  small  plots,  mostly  one-eightieth 
of  an  acre  in  size,  in  the  Station  grass  garden.  Owing  to  the 
small  size  of  the  plots  no  effort  was  made  to  determine  the 
weight  of  the  yield  per  acre.  The  general  plan  of  the  experi- 
ments was  that  of  special  nitrogen  experiments,  but  with  fewer 
plots.  In  most  cases  there  were  four  plots  for  each  kind  of 
grass,  and  the  experiments  were  continued  on  the  same  plots 
for  three  to  seven  years.  The  plots  included  in  each  experi- 
ment were  generally  a  "  nothing  "  plot,  a  "  mineral  "  plot,  a 
plot  with  the  one-third  ration,  and  a  plot  with  the  full  ration  of 
nitrogen,  in  addition  to  the  minerals.  In  a  few  cases  samples 
were  taken  from  still  smaller  plots  which  were  divided  into  two 
parts,  one  of  which  was  supplied  with  the  one-third  and  the 
other  with  the  full  ration  of  nitrogen. 

The  samples  were  usually  taken  at  the  time  the  grasses  were 
in  blossom,  or  soon  after,  and  care  was  exercised  to  exclude 
from  the  sample  of  any  particular  grass  any  of  the  other  species 
of  grass  or  any  clover  that  might  be  growing  on  the  plot.  The 
averages  given  in  this  table  in  bold  face  type  appear  in  the 
summary  Table  11,  on  page  134,  in  the  discussion. 


190 


STORRS    AGRICULTURAL    EXPERIMENT    STATION. 


Table  35. —  Effect  of  nitrogenous  fertilizers  upon  different  species  of  grasses- 

[The  details  of  the  analyses  may  "be  found  in  the  Reports  of  the  Station  for  the  years  in  which 
the  several  experiments  were  made  or  for  the  succeeding  year.] 


Year. 


1891 
1892 

1893 
1894 
1896 
1897 
I* 


1891 
1892 

1893 
1894 
1896 
1897 


Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 


1891 
1892 
1893 
1894 
1896 
1897 


I89I 
I892 

1893 
1894 
1896 

1897 


Timothy, 
(phleum  pratense.) 
Nothing. 
Plot  o, 

o. 

o, 

o, 

o, 


Condition  of 

growth  when 

harvested. 


Average, 


Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs 
Nitrogen,  — 
Plot  6, 

6, 

6, 

6, 

6, 

6, 

6, 

Average, 


Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  160  lbs.  (ni- 
trogen, 25  lbs.) 
Plot  7, 
7, 
7, 
7. 
7. 
7, 
7, 

Average 

Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  480  lbs.  (ni- 
trogen, 73  lbs.) 
Plot  9, 
9, 
9. 
9, 
9, 
9, 
9, 

Average, 


Early  bloom 
Seed  forming 
Early  bloom 
Late  bloom 
Seed  forming 
Seed  forming 
Full  bloom 


Early  bloom 
Seed  forming 
Early  bloom 
Late  bloom 
Seed  forming 
Seed  forming 
Full  bloom 


Early  bloom 
Seed  forming 
Early  bloom 
Late  bloom 
Seed  forming 
Seed  forming 
Full  bloom 


Early  bloom 
Seed  forming 
Early  bloom 
Late  bloom 
Seed  forming 
Seed  forming 
Full  bloom 


Labora- 
tory 
No. 


1,005 
1,060 
1,230 

1.355 
1,649 
1,848 
L97I 


Percentage  composition  of  different 

species  of  grasses  calculated  on 

water-free  substance. 


Protein, 


Fat. 


1,004 
I,o6l 
1,231 
1,356 
1,654 

1,847 
1,972 


1,006 
1,062 
1,232 
i,357 
1,659 
1,849 
L972 


1,007 
1,063 
1,233 

L358 
1,664 
1,850 
L974 


Per  ct. 
9.19 
6.75 
7.92 
7.25 
8.51 
5-93 
7.58 
7.59 


9.06 
6.25 
7.72 
6-79 
6.41 
6.26 
6.72 
7.03 


9.12 
7.06 

8-99 
6.14 
6.82 
5.64 
7.50 
7.32 


10 

.44 

10 

.69 

II 

•  93 

7 

S2 

7 

89 

7 

26| 

9 

08 

9.30; 

Nitrogen 

free 
extract 


Per  ct 

2.93 
3.40 
3.28 

3-1 

4.46 

2.78 

3.14 

3.31 


2.94 
2.97 
2.80 
2.67 
3-32 
3.03 
2.82 
2.94 


3.78 
2.98 

2.77 
3.18 
2.95 
2.81 
2.79 
3.04 


3.62 

3.19 

2.98 
3.60 

3.13 
2.97 

3-3i 
3.26 


Per  ct. 
49.09 
49-87 
48.31 
47-77 
51.42 
48.81 
49.94 
49.32 


48.46 
49.17 
47-95 
52.55 
51.68 
52. 12 
49.08 
50.  J4 


Fiber. 


Per  ct. 
31-32 
33.84 
34-44 
36.19 
29.22 

37.51 
34.15 
33. 8J 


31.78 
35.i8 
35-o6 
31.69 
32.68 
32.77 
35.29 
33.49 


Ash. 


46.90  32.96 
49.431  34-41 
46.27!  35-78 
47.031    37-94 


50.82J 
49.82! 


33-7 
36.46 


44.90!    38.98 

47.88!  35.75 


48.07,  31.12 
46.95  32.84 
44-58  34.39 
45.67!  37.42 

51. QI  32.12 
46.52  37.00 
48.25;  34-04 

47.42  34X31 


Per  ct. 
7  47 
6.14 
6.05 
5.6i 
6-39 
4-97 
5.19 
5.97 


7.76 
6-43 
6.47 
6.30 

5.91 
5.82 
6.09 
6.40 


7.24 
6. 12 
6.19 
5-7i 
5-70 
5-27 
5.83 
6.0J 


6-75 
6.33 
6.12 
5-49 
4-95 
6.25 

5-32 
5.89 
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TABLE  35.— Continued. 

Percentage  composition  of  different 

SPECIES    OF   GRASSES    CALCULATED    ON 

Plot  No.  and  kind  and  amoui 

lt         Condition  of 
growth  when 

Labora- 
tory 

WATER-FREE   SUBSTANCE. 

'  ear  l               of  fertilizer  oer  acre. 

1 

harvested. 

No. 

Nitrogen 

Protein. 

Fat. 

free 
extract. 

Fiber. 

Ash. 

Orchard  Grass. 

(dactylis   glomerata 

) 

Nothing. 

Per  ct. 

Per  ct. 

Per  ct    Per  ct. 

Per  ct. 

I89I 

Plot  0, 

Seed  forming 

I.OOl 

8-37 

5.42 

44.90'  32.37 

8-94 

1892 

0, 

Seed  forming 

1,044 

8.44 

4.16 

45.49    32.87 

9  04 

1893 

0, 

Late  bloom 

1,226 

8.30 

3.56 

44.71    36.38 

7-05 

1894 

0, 

Seed  forming 

1.357 

7-54 

3-04 

44.63    36.98 

7.81 

1896 

0, 

Seed  forming 

1,650 

10.09 

5-25 

43.65 

31-47 

9-54 

1897 

0. 

Late  bloom 

1,852 

7.90 

2.99 

46.98 

33.87 

8.26 

1898 

0, 

Late  bloom 

1,963 

6.25 

3-4i 

48.29 

35-32 

6-73 

Average 

8.13 

3.98 

45.52  34.18 

8.19 

Dis.  boneblack,  310  lbs. 

Mur.  of  potash,  160  lbs 

Nitrogen,  — 

1891 

Plot  6, 

Seed  forming 

1,000 

9-56 

4.66 

45.20 

30.92 

9.66 

1892 

6, 

Seed  forming 

1,045 

8.19 

4-05 

44.86 

33-57 

9-33 

1893 

6, 

Late  bloom 

1,227 

7-73 

3-45 

45.01 

36.13 

7.68 

1894 

6, 

Seed  forming 

1.360 

7.17 

2.83 

43.21   38.14 

8.65 

1896 

6, 

Seed  forming 

1,655 

9-53 

5.03 

42.67   32.40 

10.37 

1897 

6, 

Late  bloom 

1,851 

6.83 

2.90 

44-32j  37-31 

8.64 

1898 

6, 

Late  bloom 

1,964 

6.38 

3.12 

46.62;  35.96 

7-92 

Average 

7.91 

3.72 

44.56  34.92 

8.89 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs 

Nitr.  of  soda,  160  lbs.  ( 

ni- 

trogen,  23  lbs.) 

1891 

Plot  7, 

Seed  forming 

1,002 

8-75 

4-55 

44-3o 

32.83 

9-57 

1892 

7. 

Seed  forming 

1,046 

11.50 

5-47 

41.80 

31.55 

9.68 

1893 

7, 

Late  bloom 

1,228 

11.97 

3.86 

42.08 

33-42 

8.67 

1894 

7, 

Seed  forming 

1,361 

7.91 

3-55 

43-67 

36.27 

8.60 

1896 

7,          .         .         . 

Seed  forming 

1,660 

10.07 

4.62 

39-85 

35-43 

10.03 

1897 

7, 

Late  bloom 

1,853 

8.78 

2.80 

45-74 

33.83 

8.85 

1898 

7, 

Late  bloom 

1,965 

8.17 

3.60 

45-46 

33-55 

9.22 

Average 

9.60 

4.06 

43.27  33.84 

9.23 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs 

Nitr.  of  soda,  480  lbs.  {> 

<ti- 

trogen,  73  lbs.) 

_ 

1891 

Plot  9, 

Seed  forming 

1,003 

9.62 

4-93 

44.96 

30.82 

9.67 

1892 

9,          • 

Seed  forming 

1,047 

15.50 

5 

45 

38.30 

31.61 

9.14 

1893 

9» 

Late  bloom 

1,229 

16.80 

4 

45 

38.64 

31-23 

8.88 

1894 

9. 

Seed  forming 

1,362 

10.61 

3 

45 

41.61 

36.24 

8.09 

1896 

9, 

Seed  forming 

1,665 

11.83 

5 

38 

42-551  3I-°7 

8-57 

1897 

9, 

Late  bloom 

1,854 

13.01 

3 

89 

39.80    34-41 

8.89 

1898 

9, 

Late  bloom 

1,966 

11.05 

4 

08 

43.441  32.84 

8-59 

Average, 

12.63 

4 

52 

41.33 

32.69 

8.83 
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TABLE  35. — Continued. 


1 

Percentage  composition  of  different 

1 

SPECIES   OF   GRASSES   CALCULATED   ON 

Year 

Plot  No.  and  kind  and  amount 

Condition  of 

growth  when 

harvested. 

Labora- 
tory 
No. 

WATER-FREE  SUBSTANCE. 

of  fertilizer  per  acre. 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

extract. 

Tall  meadow  fescue  Grass. 

(festuca   elatior.) 

Nothing. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1893 

riot'o, 

Full  bloom 

1,222 

7-47 

2.63 

46.32 

36.48 

7.10 

1894 

0, 

Seed  forming 

1,351 

5-94 

2-44 

40.19 

44.40 

7.03 

1896 

0, 

Seed  forming 

1,651 

9.36 

4.85 

48.59 

28.79 

8.41 

1897 

0, 

Late  bloom 

1,856 

6.30 

2.57 

44.17 

40.24 

6.72 

1898 

0, 

Late  bloom 

1,975 

6.75 

2.54 

52.77 

31.61 

6.33 

Average, 

7.16 

3.01 

46. 4  J 

36.30 

7.12 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrogen,  — 

1893 

Plot  6, 

Full  bloom 

1,223 

7.76 

2.85 

46.04 

36.04 

7-3i 

[894 

6, 

Seed  forming 

i,352 

5.98 

2.39 

50.25:  34.13 

7-25 

1896 

6, 

Seed  forming 

1,656 

9.24 

3.86 

50.10   2S.97 

7.83 

I.897 

6, 

Late  bloom 

i,855 

5.99 

2.52 

48.03 

35-74 

7.72 

1898 

6, 

Late  bloom 

1,976 

6.85 

2.69 

49.28 

33,-57 

7.61 

Average, 

7.16 

2.86 

48.74 

33.69 

7.55 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitr.  of  soda,  160  lbs.  {ni- 

trogen, 25  lbs.) 

1891 

Plot  7, 

Seed  forming 

1,011 

7.50 

3.01 

51.84 

3i-3i 

6-34 

1893 

7, 

Full  bloom 

1,224 

10.44 

2.66 

43.13 

36.06 

7.71 

1894 

7,      •  .         . 

Seed  forming 

i,353 

6.89 

2.72 

45.89 

37-13 

7-37 

1896 

7, 

Seed  forming 

1,661 

10.07 

3-90 

49.29 

28.20 

8.54 

1897 

7, 

Late  bloom 

1,857 

7.85 

2.89 

46.69 

35.40 

7.17 

1898 

7, 

Late  bloom 

i,977 

7 -03 

3.01 

50-30 

32.58 

7.08 

Average, 

8.30 

3.03 

47.85 

33.45 

7.37 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitr.  of  soda,  480  lbs.  {ni- 

trogen, 7j  lbs.) 

1S9I 

Plot  9. 

Seed  forming 

1,010 

10.94 

2.89 

50.65 

28.67 

6.85 

1893 

9. 

Full  bloom 

1,225 

14. 11 

3-25 

41 .02 

33-29 

8-33 

1894 

9.          • 

Seed  forming 

i,354 

9.60 

3.13 

39-65 

39.07 

8.55 

1896 

9,          ... 

Seed  forming 

1,666 

12.59 

4-94 

44.17 

30.29 

8.01 

1897 

9, 

Late  bloom 

1,858 

11.89 

3.69 

42.97 

33-59 

7.86 

1898 

9, 

Late  bloom 

1,978 

11.78 

4.14 

45.30 

30.28 

8.50 

Average, 

11.82 

3.67 

43.96 

32.53 

8  02 

Tall  Red  Top. 

(agrostis  vulgaris  major.) 

Nothing. 

1896 

Plot  0, 

Seed  forming 

1,653 

6.70 

3-23 

53.19 

29.60 

7.28 

1897 

0, 

Seed  forming 

1,860 

7.08 

3-21 

51.79 

31.32 

6.60 

Average, 

1    6.89 

3.22 

52.49 

30.46 

6.94 
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TABLE   35. — Continued. 


Year. 


J  896 
1897 


I  89J 

r8g2 
1896 
1897 


Plet  No.  and  kind  and  amount 
of  fertilizer  per  acre. 


Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitrogen,  — 
Plot  6, 
6, 

Average, 

Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  160  lbs.  (ni- 
trogen, 25  lbs.) 
Plot  7, 
7, 
7, 

7. 

Average, 


Condition  of 

growth  when 

harvested. 


Seed  forming 
Seed  forming 


Full  bloom 
Full  bloom 
Seed  forming 
Seed  forming 


Dis.  boneblack,  320  lbs. 
Mur.  of  potash.  160  lbs. 
Nitr.  of  soda,  480  lbs.  (ni- 
trogen, 75  lbs.) 

1891  Plot  9, 

1892  9, 

1896  9, 

1897  9, 
Average 


1896 
1898 


1896 
ii 


1896 


Brome    Grass, 
(bromus  inermis.) 
Nothing. 
Plot  o, 


o, 


Average, 


Labora- 
tory 
No. 


Full  bloom 
Full  bloom 
Seed  forming 
Seed  forming 


Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitrogen,  — 
Plot  6, 
6, 

Average, 

Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs, 
Nitr.  of  soda,  160  lbs.  (ni- 
trogen, 25  lbs.) 
Plot  7, 
7, 

Average, 
13 


Seed  forming 
Late  bloom 


Seed  forming 
Late  bloom 


Seed  forming 
Late  bloom 


1,658 
1,859 


Percentage  composition  of  different 

species  of  grasses  calculated  on 

water-free  substance. 


Protein. 


1,021 
1,064 
1,663 
I,86l 


Per  ct. 
6.62 
6.58 
6.60 


1,027 
1,065 
1,668 
1,862 


1,652 
1,967 


i,657 
1,968 


1,662 
1,969 


Fat. 


Per  ct 
3-30 
3-29 
3.30 


3-03 
2.79 

3-74 
3.04 
3.15 


I3-3I 
9-3i 
9.86 

9.13 
JO. 40 


8.02 
8.24 
8.J3 


8.09 
8.24 
8.17 


9-39 
8.05 
8.72 


Nitrogen 

free 
extract. 


3.36 
3.16 

3.50 
2.92 

3.24 


3-48 
3.24 
3.36 


3.38 
3.31 
3.35 


3-5i 
3-27 
3.39 


Per  ct. 
53.32 
50.97 
52.14 


51-47 
49-73 
52.42 
54-95 
52.14 


48.16 
48.87 
52.11 
52.23 
50.34 


52.06 
49.05 
50.55 


51-70 
49-35 
50.52 


Per  ct. 
30.34 
31-78 
31.06 


Fiber. 


Ash. 


Per  ct. 
6.42 
7.38 
6.90 


50.82 

49-51 
50.16 


28.76 

32.75 
28.76 
29.99 
30.06 


26.87 
31.88 
28.39 
30.19 
29.33 


28.84 
31-94 
30.39 


27.83 
30.86 
29.34 


28.52  7-76 
31.94!  7.23 
30. 231    7.50 
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TABLE  35.— Continued. 


Year 

Plot  No  and  kind  and  amount 
of  fertilizer  per  acre. 

Condition  of 

growth  when 

harvested. 

Labora- 
tory- 
No. 

Percentage  composition  of  different 

species  of  grasses  calculated  on 

water-free  substance. 

Protein. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

1896 
1898 

Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  480  lbs.  {ni- 
trogen, 75  lbs. 
Plot  9, 

9. 

Average, 

Seed  forming 
Late  bloom 

1,667 
1,970 

Per  ct. 
I3-38 
12.56 
J2.97 

Per  ct. 

4-25 
3-87 
4.06 

Per  ct. 
44.71 
43.16 
43.93 

Per  ct. 
30.33 
32.74 
31.54 

Per  ct. 
7.33 
7-67 
7.50 

1893 
1894 

Tall  Meadow  Oat  Grass. 

(avenge  elatior.) 
Nothing. 
Ploto, 
0, 

Average, 

Seed  forming 
Seed  forming 

I,2l8 
1,347 

7.68 
7.98 
7.83 

3-13 
3.02 
3.08 

47.11 
45.04 
4607 

35-02 
36.71 
35.87 

7.06 
7.25 
7.15 

1893 
1894 

Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitrogen,  — 
Plot  6, 
6, 

Average, 

Seed  forming 
Seed  forming 

1,219 
1,348 

7.42 
7-57 
7.50 

3-12 
3-17 
3  J4 

45-90 
44.08 
44.99 

36.17 
37-44 
36.80 

7.39 
7-74 
7.57 

1892 
1893 
1894 

Dis.  boneblock,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  160  lbs.  {ni 
trogen,  25  lbs.) 
Plot  7, 
1, 
7. 

Average, 

Seed  forming 
Seed  forming 
Seed  forming 

1,048 
1,220 
i,349 

10.50 

10.72 

8.68 

9.97 

3.06 
3-53 
3-i9 
3.26 

44.88 
44-23 
45-55 
44.88 

34-07 
34-45 
35.91 
34. 8  J 

7-49 
7.07 
6.67 
7.08 

1892 

1893 
1894 

Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  480  lbs.  {ni- 
trogen, 75  lbs.) 
Plot  9, 
9. 
9. 

Average, 

Fowl  Meadow  Grass. 

Seed  forming 
Seed  forming 
Seed  forming 

1,049 
1,221 
1,350 

11.94 

13.74 
11.52 
J2.40 

3-31 
3-64 
3-39 
3.45 

43-97 
42.80 
42.56 
43.  U 

33.28 
32.46 
35-70 
33. 8J 

7.5o 
7.36 
6  83 
7.23 

1891 

(POA   SEROTINA.) 

Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  160  lbs.  {ni- 
trogen, 25  lbs.) 
Plot  7, 

Full  bloom 

1,012 

12.06 

3.28 

42.30 

32.84 

9.52 
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TABLE  35.— Continued. 


Yeai 


1891 


1892 


892 


1891 


Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 


Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda  480  lbs.  {ni- 
trogen, 73  lbs.) 
Plot  9, 

Kentucky  Blue  Grass, 
(poa  pratensis.) 
Dis.  boneblack.  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  160  lbs.  {ni- 
trogen, 25  lbs.) 
Plot  7, 

Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  480  lbs.  {ni- 
trogen, 73  lbs.) 
Plot  9, 

English  Rye  Grass, 
(lolium  perenne.) 
Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  160  lbs.  {ni- 
trogen, 23  lbs.) 
Plot  7, 

Dis.  boneblack,  320  lbs. 
Mur.  of  potash,  160  lbs. 
Nitr.  of  soda,  480  lbs.  {ni- 
trogen, 73  lbs.) 
Plot  9, 


Condition  of 

growth  when 

harvested. 


Full  bloom 


Seed  forming 


Seed  forming 


Late  bloom 


Late  bloom 


Labora- 
tory 
No. 


1,013 


1,050 


1,051 


,008 


1,009 


Percentage  composition  of  different 

species  of  grasses  calculated  on 

water-free  substance. 


Protein. 


Per  ct. 
14.87 


5-44 


12.62 


IO.87 


Fat. 


Per  ct. 
2.83 


4.04 


4-5i 


2.92 


2.71 


Nitrogen 

free 
extract. 


Per  ct. 

42.25 


44- 


43-49 


48.69 


50.79 


Fiber. 


Ash. 


Per 
31 


Per  ct. 
8.40 


31.49 


29.62 


27.71 


27-54 


6.70 


6.94 


8.06 


,09 


I96  STORRS    AGRICULTURAL    EXPERIMENT     STATION. 

Explanation  of  tables  36  and  37.  —  Table  36  gives  the  com- 
position of  samples  of  cow  pea  fodder  grown  in  the  special 
nitrogen  experiments.  These  experiments  include  two  plots 
with  no  fertilizer,  two  plots  with  mineral  fertilizer  only  (phos- 
phoric acid  and  potash),  three  plots  with  nitrate  of  soda  and 
mineral  fertilizer,  and  three  plots  with  sulphate  of  ammonia 
and  minerals.  A  few  analyses  of  samples  from  a  single  soil 
test  experiment  were  added,  two  from  nothing  plots,  one  from 
a  mineral  plot  (F),  and  one  from  a  plot  (G)  with  the  first  nitro- 
gen ration  (25  pounds  per  acre).  The  cow  peas  were  grown 
for  green  feed,  or  for  silage,  and  the  crop  was  harvested  before 
many  pods  had  formed  —  if  any  were  present  they  were 
sampled  with  the  fodder.  The  kinds  and  amounts  of  fertiliz- 
ing materials  and  the  quantities  of  nitrogen  used  on  different 
plots  are  shown  in  the  second  column,  and  the  kind  of  experi- 
ment in  the  third ;  the  balance  of  the  table  shows  the  per- 
centages of  the  various  food  constituents  on  the  basis  of  water- 
free  substance.  The  average  composition  of  the  crops  from 
the  different  plots  is  shown  in  bold-faced  type,  which  figures 
are  used  in  the  summary  Table  20  on  page  150  of  the  text  of 
this  article. 

Table  37  gives  the  yield  per  acre  of  the  water-free  sub- 
stance and  of  the  various  food  constituents  from  different  plots. 
The  yields  of  water-free  substance  were  calculated  from  the 
weight  of  the  crop,  and  the  percentages  of  water-free  sub- 
stance in  the  crop  at  the  time  of  harvesting.  The  yields  of 
protein,  fat,  etc.,  were  obtained  by  multiplying  the  weights  of 
water-free  substance  per  acre  in  Table  37  by  the  percentages  of 
protein,  fat,  etc.,  for  the  same  plots  in  Table  36.  The  average 
yields  given  in  bold  face  type  in  Table  37  are  used  in  the  sum- 
mary Table  22,  on  page  153  of  the  text. 
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Table  $6. —  Effects  of  nitrogenous  fertilizers  upon  cow  pea  fodder. 

[The  details  of  the  analyses  may  be  found  in  the  Reports  of  the  Station  for  the  years  in  which 
the  several  experiments  were  made  or  for  the  succeeding  year.] 


Percentage  composition  of  cow  pea 

FODDER   CALCULATED   ON    WATER- 

Labora- 

FREE  SUBSTANCE. 

Year. 

Plot  No.  and  kind  and  amount  of 
fertilizer  per  acre. 

Kind  of 
experiment. 

tory 
No. 

Nitrogen 

Protein . 

Fat. 

free* 
extract. 

Fiber. 

Ash. 

Nothing. 

Per  Ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1893 

Plot  0, 

Soil  test 

1,234 

17. II 

3.76 

47-50 

19-95 

11.68 

1893 

00, 

1,235 

19.21 

3.69 

44-03 

20.06 

13-01 

1893 

000, 

1,236 

18.83 

3.07 

44.17 

21.02 

12.91 

1893 

0, 

" 

1,246 

21.73 

4.17 

38.50 

21.92 

13.68 

1895 

0, 

ISpe.   nitrogen 

1,485 

17.84 

3.82 

48.18 

20.43 

9-73 

1895 

00, 

" 

1,486 

15-05 

3.77 

49.62 

22.15 

9-41 

1896 

0, 

•     1 

I,7l8 

16.82 

2.92 

42.99 

25.23 

12.04 

1896 

00, 

•     i 

1,719 

20.03 

3-91 

44-95 

18.96 

12.15 

1897 

0, 

• 

1,872 

21.69 

4.14 

37-37 

23-35 

13-45 

1897 

00, 

" 

I,88o 

18.13 

3.03 

44.02 

23.46 

1 1 .  36 

1898 

0, 

.     ! 

6,002 

16.26 

3.17 

48.52 

22.99 

9.06 

1898 

00,    . 

6,003 

17.87 

3  40 

46.18 

21.64 

10.91 

Average, 

J8.38 

3.57 

44.67 

21.76 

n.62 

Dis.  bone  blacky  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrogen,  — 

1893 

Plot  F, 

Soil  test 

1,242 

19.88 

3.61 

41.06 

22.53 

12.92 

1894 

6, 

Spe.  nitrogen 

1,366 

18.81 

3.84 

41.09 

23.38 

12.88 

1895 

6a, 

1,487 

16.73 

3.47 

45.31 

24.87 

9.62 

1895 

6b, 

1,488 

15.40 

3-27 

50.85 

21.37 

9. 11 

1896 

6a, 

1,720 

19.66 

3-59 

41.40 

22.55 

12.80 

1896 

6b, 

1,721 

18.23 

2.87 

44.84 

22.48 

11.58 

1897 

6a, 

1,871 

19.25 

3.12 

44-77 

22.24 

10.62 

1897 

6b, 

1,876 

18.17 

2.49 

43-33 

25.37 

10.64 

1898 

6a, 

6,004 

17.98 

2.91 

45-50 

24.50 

9. 11 

1898 

6b, 

6,005 

19.57 
J  8. 37 

2.66 

41.97 

25-45 

10.35 

Average, 

3.J8 

44.  OJ 

23.48 

JO.  96 

Dis.  boneblack,  320  lbs. 

/ 

Mur.  of  potash,  160  lbs. 

Nitr.  of  soda,  160  lbs.  {ni- 

trogen, 25  lbs.) 
PlotG, 

1893 

Soil  test 

1,243 

18.02 

3.58 

42.65 

22.24 

i3-5i 

1S93 

7, 

Spe.  nitrogen 

1,247 

21.06 

4. 11 

37-88 

23.06 

13.89 

1894 

7, 

1,367 

17.81 

4.28 

44-49 

29.85 

12.47 

1895 

7, 

1,489 

17-57 

3.21 

46.54 

23.69 

8.99 

1896 

7, 

1,722 

16.81 

2.98 

46.15 

22.97 

11.09 

1897 

7, 

1,879 

17.68 

2.86 

43.82 

25.38 

10.26 

1898 

7, 

6,006 

16.38 

2.85 

48.35 

24.49 

7-93 

Average, 

17.90 

3.4J 

44.27 

23.25 

\\m 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitr.  of  soda,  320  lbs.  {ni- 

trogen, so  lbs.) 

s.73 

1895 

Plot  8, 

Spe.  nitrogen 

1,490 

17.94 

3-53 

44.85 

24-95 

1896 

8, 

" 

1,723 

18.90 

2.88 

43-44 

22.67 

12.11 

1897 

8, 

" 

1,878 

19.03 

2.64 

45-33 

22.87 

10.13 

1898 

8, 

'« 

6,007 

16.91 

3.41 

45-66 

25.94 

8.08 

Av 

erage, 

J8.20 

3.n 

44.82 

24.  n 

9.76 
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TABLE  36. —  Continued. 


Percentage  composition  of  cow  pea 

FODDER   CALCULATED   ON    WATER- 

Labora- 

FREE SUBSTANCE. 

Year. 

Plot  No.  and  kind  and  amount  of 
fertilizer  per  acre. 

Kind  of 

experiment. 

tory 

No. 

Nitrogen 

Protein. 

Fat. 

free 
extract. 

Fiber. 

Ash. 

Dis.  boneblack,  320  lbs. 

Mur.  of  pot  ashy  160  lbs. 

Nitr.  of  soda,  480  lbs.  {ni- 

trogen, 75  lbs.) 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1893 

Plot  9, 

Spe.  nitrogen 

1,248 

20.02 

4-63 

40.44 

23.06 

11.85 

1894 

9, 

1,368 

20.05 

4.04 

42.88 

20.28 

12-75 

1895 

9, 

1,491 

18.28 

3.8i 

47.38 

21.39 

9.14 

1896 

9.          ... 

1,731 

19.49 

3.76 

44.72 

20.41 

11.62 

1897 

9. 

1,877 

18.43 

2.55 

43.72 

24.95 

IO-35 

1898 

9, 

6,008 

I7.5I 

3-53 

48.15 

22.57 

8.24 

Average, 

18.96 

3.72 

44.55 

22.11 

10.66 

Dzs.  boneblack,  320  lbs. 

Mur.  of  pot  ask,  160  lbs. 
Sul.  of  Amm.,  120  lbs.  {ni- 

trogen, 25  lbs.) 

1895 

Plot  10,       . 

Spe.  nitrogen 

1,492 

18.39 

3-74 

46.63 

21.05 

10.19 

1896 

10,       . 

" 

1,724 

19.02 

3.o7 

41.67 

24.39 

11.85 

1897 

10, 

" 

1,875 

18.43 

2.99 

43-13 

23.94 

11. 51 

1898 

10, 

" 

6,009 

16.82 

3.16 

45.26 

25.15 

9.61 

Average, 

18.  17 

3.24 

44.17 

23.63 

10.79 

Dzs.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Sut.  of  Amm.,  240  lbs.  {ni- 

trogen, 50  lbs.) 

1895 

Plot  II, 

Spe.  nitrogen 

1,493 

18.20 

4.21 

46.78 

20.17 

10.64 

1896 

11, 

" 

1,725 

16.61 

2.71 

46.10 

23.70 

10.88 

1897 

11, 

" 

1,874 

15.91 

3-63 

47.08 

22.49 

10.89 

1898 

11,       .    .     . 

" 

6,010 

17.99 

2.60 

44.10 

25-25 

10.06 

Average, 

17.18 

3  29 

46.01 

22.90 

10.62 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 
Sul.  of  Amm.,  360  lbs.  {ni- 

trogen, 73  lbs.) 

1895 

Plot  12, 

Spe.  nitrogen 

1,494 

16.09 

3-43 

49.58 

20.88 

10.02 

1896 

12, 

' ' 

1,726 

21.39 

2.63 

38.43 

24.25 

13-30 

1897 

12, 

' ' 

i,873 

22.79 

3-37 

39.35 

23.34 

11. 15 

1898 

12,       . 

' ' 

6,011 

17.03 

2.77 

46.54 

23.39 

10.27 

Average, 

19.32 

3.05 

43.48 

22.96 

11.19 
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Table  37. —  Effects  of  nitrogenous  fertilizers  upon  cow  pea  fodder. 

[The  details  of  the  experiments  may  be  found  in  the  Reports  of  the  Station  for  the  years 
which  the  several  experiments  were  made  or  for  the  year  following.] 


Yield  of 

DRY   MATTER    AND 

NUTRIENTS 

Plot  No.  and  kind  and  amount 
of  fertilizer  per  acre. 

Kind  of 
experiment. 

IN   COW   PEA   FODDER   PER 

ACRE. 

Year. 

Water 
free 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

stance. 

extract. 

Nothing. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1895 

Plots  0,  00,          .         .      Spe.  nitrogen 

2,115 

348 

80 

1,035 

450 

202 

1896 

0,  00, 

" 

2,111 

390 

72 

927 

467 

255 

1897 

0,  00, 

1 1 

i,5i9 

302 

54 

6l8 

356 

189 

1898 

0,  00, 

" 

1,985 
1,932 

339 

65 

940 

443 

198 

Average, 

344 

68 

880 

429 

2U 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitroge?i,  — 

1895 

Plots  6a,  6b, 

Spe.  nitrogen 

4,299 

691 

145 

2,066 

994 

403 

1896 

6a,  6b, 

" 

3,5io 

665 

113 

1,515 

790 

427 

1897 

6a,  6b, 

*' 

3,236 

605 

91 

1,425 

771 

34i 

1898 

6a,  6b, 

" 

3,743 

703 

104 

1,637 

935 

364 

Average, 

3,697 

666 

H3 

J,66J 

873 

384 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrogen  (diff.  forms),  2s 
lbs. 

Plots  7,  10, 

1895 

Spe.  nitrogen 

4,108 

739 

143 

1,913 

919 

394 

1896 

7,  10, 

•• 

3,861 

645 

no 

1,781 

901 

424 

1897 

7,  io, 

<  < 

3,249 

583 

95 

1,413 

804 

354 

1898 

7,  10, 

it 

4,i95 

696 

126 

1,964 

1,041 

368 

Average, 

3,853 

666 

»8 

J, 768 

9J6 

385 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrogen  (diff.  forms),  30 
lbs. 

Plots  8,  11, 

1895 

Spe.  nitrogen 

3,949 

7H 

i53 

1,808 

891 

383 

1896 

8,  11, 

" 

3,753 

756 

104 

i,536 

880 

477 

1897 

8,  11, 

" 

3,146 

548 

98 

1,454 

7i5 

331 

1898 

8,  ii, 

" 

3,923 

684 

118 

1,760 

1,004 

356 

Average, 

3,693 

665 

m 

J,640 

873 

387 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrogen  (diff.  forms),  75 
lbs. 

Plots  9,  12, 

1895 

Spe.  nitrogen 

4,016 

690 

145 

1,947 

849 

385 

1896 

9.  I2» 

" 

3,547 

683 

121 

i,532 

795 

416 

1897 

9,  12, 

«« 

2,812 

578 

83 

1,168 

681 

302 

1898 

9,  12, 

<  i 

4,107 

709 

129 

1,945 

944 

380 

Average, 

3,620 

665 

JJ9 

1,648 

8J7 

37J 
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Explanation  of  Tables  38  and  39.  —  Table  38  gives  analyses 
of  samples  of  soy  bean  seeds  from  a  series  of  special  nitrogen 
experiments  similar  to  those  carried  on  with  cow  pea  fodder. 
These  experiments  include  two  plots  without  fertilizer,  two 
plots  with  mineral  fertilizer  (phosphoric  acid  and  potash)  only, 
three  plots  with  nitrate  of  soda  and  mineral  fertilizers,  and 
three  plots  with  sulphate  of  ammonia  and  mineral  fertilizers. 
The  analyses  include  only  samples  of  the  seed,  as  the  vines 
dropped  their  leaves  almost  entirely  before  the  seed  was  fully 
ripe,  making  it  impracticable  to  sample  the  straw.  The  table 
shows  the  kinds  and  amounts  of  fertilizing  materials  and  the 
quantities  of  nitrogen  used,  the  kind  of  experiment,  and  the 
percentages  of  the  various  food  constituents  on  the  basis  of 
water-free  substance.  The  average  composition  of  the  crops 
from  plots  having  the  same  kinds  and  amounts  of  fertilizers  is 
shown  in  bold  face  type,  which  figures  are  used  in  the  summary 
Table  21  on  page  150  of  the  text. 

Table  39  gives  the  yields  per  acre  of  water-free  substance, 
and  of  the  various  food  constituents.  The  yields  of  water-free 
substance  were  calculated  from  the  total  weights  of  the  seed 
when  the  crop  was  threshed,  and  the  proportion  of  water-free 
material  found  in  the  samples  of  the  seeds  at  that  time.  The 
yields  of  food  constituents  were  obtained  by  multiplying  the 
weights  of  the  water-free  substance  as  shown  in  Table  39  by 
the  percentages  of  the  various  food  constituents  as  shown  in 
Table  38.  The  average  yields  per  acre  of  crops  grown  under 
similar  conditions  are  given  here  in  Table  39  in  bold  face, 
which  figures  are  used  in  the  summary  Table  23  on  page  153 
in  the  text  of  the  article. 
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Table  38. —  Effects  of  nitrogenous  fertilizers  upon  soy  beans  (seeds). 

[The  details  of  the  analyses  may  be  found  in  the  Reports  of  the  Station  for  the  years  in  which 
the  several  experiments  were  made  or  for  the  succeeding  year.] 


Percentage  composition  of  soy  bbans 

T  ,k™. 

CALCULATED  ON 

WATER-FREE  SUBSTANCE. 

Year. 

Plot  No.  and  kind  and  amount 

Kind  of            tor 
experiment.           j^0 

of  fertilizer  per  acre. 

Nitrogen 

Protein. 

Fat. 

free 
extract. 

Fiber. 

Ash. 

Nothing. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct 

Per  ct. 

1895 

Plot  0, 

Spe.   nitrogen     1,577 

35.17 

19.81 

28.18 

3.23 

13.61 

1895 

00, 

:   1,578 

39.31 

20.17 

27.90 

3.27 

9 

35 

1897 

0, 

1,836 

38.14 

18.16 

30.07 

8-75 

4 

88 

1897 

00, 

;;         !  1,837 

37 '27 

16.81 

37-20 

4.14 

4 

58 

1898 

0, 

6,012 

44.21 

19.21 

27.15 

4.00 

5 

43 

1898 

00, 

6,013 

45.65 

19.86 

.  25.43 

3.62 

5 

44 

Average, 

39.96 

19.00 

29.32 

4.50 

7 

22 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrogen,  — 

1894 

Plot  6, 

Spe.  nitrogen 

1,363 

40.20 

18.10 

30.62 

4.98 

6.10 

1895 

6a,      . 

i,579 

35.io 

22.37 

31.96 

3-37 

7.20 

1895 

6b,      . 

1,580 

38.05 

21.34 

30.57 

3-52 

6.52 

1897 

6a,      . 

1,838 

38.32 

17.88 

34-07 

4.38 

5-35 

1897 

6b,      . 

1,839 

38-55 

17.66 

33-86 

4.52 

5.41 

1898 

6a,      .         .         .1 

6,014 

42.23 

21.16 

27.46 

3.42 

5-73 

1898 

6b,       . 

6,015 

42.64 

21.54 

26.88 

3.25 

5.69 

Average, 

39.30 

20.01 

30.77 

3.92 

6.00 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrate  of  soda, 160  lbs. (ni- 

trogen, 25  lbs.) 

1894 

Plot  7, 

Spe.  nitrogen 

1,364 

40.05 

18.07 

30.99 

5-4i 

5.48 

1895 

7, 

" 

1,581 

36.95 

21.71 

30.53 

3-25 

7-56 

1897 

7, 

<  i 

1,840 

37.58 

18.13 

34-33 

4.64 

5.32 

1898 

7, 

" 

6,016 

44-9T 

21.10 

25-87 

2.45 

5.67 

Average, 

39.87 

19.75 

30.43 

3.94 

6.01 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrate  of  soda,  320  lbs.  (ni- 

trogen, 30  lbs.) 

1895 

Plot  8, 

Spe.  nitrogen 

1,582 

39-29 

21.44 

29.90 

3.26 

6. 11 

1897 

8, 

'« 

1,841 

38.00 

18.25 

31.07 

6.80 

5-88 

1898 

8, 

" 

6,017 

44-77 

20.31 

26.88 

2.55 

5-49 

Average, 

40.69 

20.00 

29.28 

4.20 

5.83 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrate  of  soda,  480  lbs. (ni- 

trogen, 75  lbs.) 
Plot  9, 

1894 

Spe.  nitrogen 

1,365 

42.53 

18.16 

29.43 

4-53 

5-35 

1895 

9, 

" 

1,583 

41.40 

20.43 

28.65 

3-40 

6.12 

1897 

9. 

11 

1,842 

38.09 

18.95 

32.98 

4.61 

5-37 

1898 

9, 

" 

6,018 

44.40 

20.72 

26.33 

2.94 

5.61 

Average, 

41.61 

19.56 

29.35 

3.87 

5 

t»l 
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TABLE  38.— Continued. 


Percentage  composition  of  soy  beans 

Plot  No.  and  kind  and  amount 

Kind  of 

Labora- 
tory 
No. 

CALCULATED  ON  WATER-FREE  SUBSTANCE. 

Year. 

of  fertilizer  per  acre. 

experiment. 

♦ 

Nitrogen 

Protein. 

Fat. 

free 
extract. 

Fiber. 

Ash. 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Sul.  of  ammonia,  120  lbs. 

(nitrogen,  25  lbs.) 

Per  ct. 

Per  ct. 

Per  Ct. 

Per  Ct. 

Per  ct. 

1895 

Plot  10,      . 

Spe.  nitrogen 

1,584 

36.86 

21.97 

30.95 

3-58 

6.64 

1897 

10, 

" 

1,843 

41-45 

18.41 

30.3I 

4-58 

5-25 

1898 

10, 

" 

6,019 

41.64 

21.40 

28.03 

3-48 

5-45 

Average, 

39.99 

20.59 

29.76 

3.88 

5.78 

Dis.  boneblacki  320  lbs. 

Mur.  of  potash,  160  lbs. 
Sul.  of  ammonia,  240  lbs. 

(nitrogen,  50  lbs.) 

1895 

Plot   II,      . 

Spe.  nitrogen 

1,585 

37-71 

21.58 

31.40 

3.38 

5-93 

1897 

11, 

<  t 

1,844 

41-93 

18.22 

30.15 

4-47 

5-23 

1898 

ii,      . 

" 

6,020 

42.54 

21.82 

27-15 

2.87 

5.62 

Average, 

40.73 

20.54 

29.57 

3.57 

5.59 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Sul.  of  ammonia,  j6o  lbs. 

(nitrogen,  75  lbs.) 

1895 

Plot  12,      . 

Spe.  nitrogen 

1,586 

39-82 

20.71 

29.08 

3-49 

6.90 

1897 

12,      . 

" 

1,845 

42.12 

18.00 

29.33 

4-73 

5.82 

1898 

12,      . 

" 

6,021 

42.05 

21.77 

26.72 

3-38 

6.08 

Average, 

41.33 

20.16 

28.38 

3.87 

6.26 
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Table  39. —  Effects  of  nitrogenous  fertilizers  upon  soy  beans  [seeds). 

[The  details  of  the  experiments  may  be  found  in  the  Reports  of  the  Station  for  the  years  in 
which  the  several  experiments  were  made  or  for  the  year  following.] 


Yield  of  dry  matter  and 

NUTRIENTS 

Plot  No.  and  kind  and  amount 

Kind  of 

IN   SOY   BEANS    PER   ACRE. 

Year. 

Water 
free 

of  fertilizer  per  acre. 

experiment. 

Nitrogen 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

stance. 

extract. 

Nothing. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1895 

Plots  0,  00, 

Spe.   nitrogen 

581 

216 

116 

163 

19 

67 

1897 

0,  00, 

1 ' 

206 

78 

36 

69 

13 

10 

1898 

0,  00, 

" 

449 

202 

88 

118 

17 

24 

Average, 

4J2 

165 

80 

m 

16 

34 

Dis.  bo?ieblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrogen,  — 

1895 

Plots  6a,  6b, 

Spe.  nitrogen 

721 

264 

158 

225 

25 

49 

1897 

6a,  6b, 

* 4 

3i4 

121 

56 

106 

14 

17 

1898 

6a,  6b, 

" 

800 

339 

171 

217 

27 

46 

Average, 

6J2 

24J 

J28 

J83 

22 

38 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitroge?i  (diff.  forms),  2s 
lbs. 

Plots  7,  10, 

1895 

Spe.  nitrogen 

760 

281 

166 

233 

26 

54 

1897 

7,  10, 

' ' 

390 

155 

71 

125 

18 

21 

1898 

7,  10, 

k4 

727 

321 

i54 

196 

22 

40 

Average, 

626 

252 

J30 

J84 

22 

38 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrogen  (diff.  forms),  jo 
lbs. 

Plots  8,  11, 

1895 

Spe.  nitrogen 

900 

347 

194 

275 

30 

54 

1897 

8,  11, 

" 

353 

140 

64 

109 

20 

20 

1898 

8,  11, 

" 

866 

378 

182 

234 

23 

48 

Average, 

706 

288 

J47 

206 

24 

4J 

Dis.  boneblack,  320  lbs. 

Mur.  of  potash,  160  lbs. 

Nitrogen  (diff.  forms),  75 

lbs. 

1895 

Plots  9,  12, 

Spe.  nitrogen 

921 

374 

189 

266 

32 

60 

1897 

9,  12, 

" 

414 

166 

77 

129 

19 

23 

1898 

9,  12, 

'« 

811 

351 

182 

215 

26 

47 

Average, 

7J5 

297 

J46 

203 

26 

43 

A  discussion  of  the  experiments  and  analyses  here  detailed 
is  given  on  pages  113  to  154,  and  the  results  and  conclusions 
are  summarized  on  pages  155  to  159. 
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DIGESTION  EXPERIMENTS   WITH   SHEEP. 

BY  C.  S.  PHELPS. 

In  estimating  the  values  of  different  feeding  stuffs,  by  chem- 
ical analysis  as  well  as  in  connection  with  feeding  experiments 
conducted  by  the  Station,  very  useful  information  is  gained  by 
testing  the  actual  digestibility  of  the  materials.  Only  that  part 
of  the  food  which  the  animal  can  digest  is  of  value  for  purposes 
of  nutrition.  We  need  to  know,  therefore,  not  only  the  chem- 
ical composition  of  a  fodder  article,  but  also  the  proportions  of 
the  various  nutrients  which  are  digested,  in  order  to  judge  of 
its  nutritive  value.  From  experiments  made  elsewhere,  it  has 
been  found  that  all  animals  of  the  same  class,  such  as  rumi- 
nants, digest  their  food  in  practically  the  same  way,  and  that 
the  digestibility  of  a  given  feeding  stuff  by  sheep  may  be  taken 
as  a  nearly  accurate  measure  of  the  digestibility  of  the  same 
fodder  by  a  cow  or  steer.  As  the  care  and  labor  required  in 
digestion  experiments  with  sheep  is  much  less  than  with  larger 
animals,  sheep  have  been  used  in  the  digestion  experiments 
here  reported. 

The  method  of  conducting  these  experiments  is  described 
in  the  Annual  Report  of  the  Station  for  1894,  pages  107-109. 
For  the  present  purpose  the  following  brief  summary  will 
suffice. 

The  sheep  were  kept  in  pens  about  five  feet  square,  with 
mangers  arranged  so  as  to  prevent  loss  of  food  by  scattering. 
Each  experiment  lasted  twelve  days.  The  first  seven  days 
were  devoted  to  preliminary  feeding,  during  which  the  feces 
were  not  collected  and  each  animal  had  the  run  of  the  pen. 
At  the  end  of  this  period  the  sheep  were  placed  in  narrow  stalls, 
where  they  remained  during  the  five  days  of  the  digestion  ex- 
periment proper,  during  which  the  feces  were  collected  in 
rubber  lined  bags. 

The  feeding  stuffs,  the  uneaten  residues,  and  the  feces  were 
each  weighed  and  analyzed.  The  differences  between  the 
amounts  of  organic  matter  and  nutrients  in  the  food  eaten  and 
the  amounts  of  the  same  ingredients  in  the  feces  were  taken  as 
the  measure  of  the  amounts  digested.  The  metabolic  products 
in  the  feces  are  here  treated  as  part  of  the  undigested  residue 
of  the  food. 
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In  previous  reports  the  distinction  between  "  heats  of  com- 
bustion "  and  "  fuel  values  "  has  not  been  explained  as  clearly 
as  seems  desirable.  As  the  terms  are  here  used  the  heat  of 
combustion  of  a  given  food  material  is  the  total  energy  of  that 
material  as  determined  by  burning  a  given  amount  of  it  with 
oxygen  in  the  bomb  calorimeter;  while  the  fuel  value  of  the 
same  material  is  the  energy  which  can  become  available  to  the 
body  when  the  material  is  eaten.  That  is  to  say,  the  fuel 
value  is  the  total  heat  of  combustion  of  the  food  less  that  of  the 
corresponding  feces  and  urine. 

In  the  experiments  here  reported  the  heats  of  combustion 
of  the  food  and  of  the  feces  were  determined  by  the  bomb  calor- 
imeter, and  that  of  the  urine  was  estimated;  the  difference  be- 
tween the  first  and  the  sum  of  the  last  two  was  taken  as  the 
measure  of  the  energy  of  the  food  digested,  i.  e.,  the  fuel  value 
of  the  food  eaten.* 

The  nitrogenous  matter  of  the  digested  food  is  not  com- 
pletely oxidized  in  the  body,  but  a  portion  is  eliminated  in  the 
urine  as  urea  and  kindred  compounds,  The  potential  energy 
of  these  compounds  is  not  available  to  the  body,  and  is  de- 
ducted from  the  energy  of  the  material  digested  to  give  the 
amount  of  energy  available  from  any  given  material.  The 
amount  of  energy  in  the  compounds  in  urine  is  roughly  calcu- 
lated in  the  manner  described  on  page  178  of  the  Annual  Re- 
port of  this  Station  for  1896,  in  the  discussion  of  digestion  ex- 
periments with  men.  The  assumptions  made  there  give  re- 
sults that  are  probably  rather  too  low.  Late  research  seems  to 
indicate  that  a  larger  factor  should  be  assigned  to  the  fuel  value 
of  the  nitrogenous  matter  of  the  urine. 

General  conclusions  from  these  experiments  will  hardly 
be  permissible  until  more  data  are  available.  One  point,  how- 
ever, is  brought  out  very  clearly.  Among  the  feeding  stuffs 
tested  those  rich  in  protein,  such  as  the  legumes,  are  more  di- 
gestible than  those  with  little  protein,  such  as  corn  fodder, 
oat  fodder,  millet,  and  the  like. 

Table  40,  which  follows,  gives  a  summary  of  the  results  of 
the  digestion  experiments  thus  far  made  with  sheep  by  the 
Station.  These  experiments  are  arranged,  according  to  the 
character  of  the  feeding  stuffs  used,  under  the  headings :  Mill- 
ing products  (with  hay),  cured  fodders  and  hays,  and  green 
fodders  and  grasses. 

*See  Report  of  the  Station  for  1897,  pages  155,  156. 
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Table  40. —  Coefficients  of  digestibility  of  nutrients  in  different  feeding  stuffs 
and  groups  of  feeding  stuffs  as  determined  by  experiments  with  sheep. 


Feeding  stuffs. 


Milling  products  {with  hay) 
Bran,  corn  meal,  and  hay, 


Bran,  corn  meal,  linseed  meal, 
oat  and  pea  meal,  and  hay, 

Soy  bean  meal  and  timothy  hay, 


Coarse    bran    and 
mixed  grasses, 


hay 


n 


Fine  rowen  and  Cleveland 
meal, 


flax 


(  Min. 
■j  Max. 
(  Avg. 
(Min. 
•J  Max. 
(Avg. 
(Min. 
{Max. 

Avg. 

Min. 

Max. 

Avg. 

No.  2  wheat  middlings  and  j  Mln' 
rowen  hay,  mixed  grasses,         J   .    x* 

Min. 
Max. 

Avg. 

Fine   rowen    and    Quaker    oat  \  ,..in' 

fe: 

Experiments  with  soy  bean  meal  and 
timothy  "hay  calculated  for  digesti- 
bility of  soy  bean  meal  alone,    . 

Experiments  with  coarse  bran  and 
rowen  hay  of  mixed  grasses  calcu- 
lated for  digestibility  of  coarse  bran 
alone,       ...... 

Experiments  with  No.  2  wheat  mid- 
dlings and  rowen  hay  of  mixed 
grasses  calculated  for  digestibility  of 
wheat  middlings  alone, 

Experiments  with  Cleveland  flax  meal 
and  fine  rowen  calculated  for  digesti- 
bility of  Cleveland  flax  meal  alone,  . 

Experiments  with  Quaker  oat  feed  and 
fine  rowen  calculated  for  digestibility 
of  oat  feed  alone,      .... 

Cured  fodders  and  hays. 

Rowen  hay,  mixed  grasses  chief-  j  >,  ' 
ly  Kentucky  blue  grass,  1  ^ 

( Min*. 
Rowen  hay,  mostly  timothy,         ■<  Max. 

(Avg. 

(  Min. 
Rowen  hay,  mixed  grasses,  \  Max. 

(  Avg. 

j  Min. 
Rowen  hay,  clover,  field  cured,  \  Max. 

(Avg. 


No.  of 
experi- 
ments. 


2X 


Per  ct. 
48.0 
62.1 
55.0 
71.2 
77-1 
73.4 
75-8 
80.0 
77.7 
67.5 
7i.5 
69.6 
70.6 
76.1 
72.9 
76.8 
81.5 
78.8 
66.7 
71.0 
68.5 


85.8 
70.3 

75-7 
85-4 
62.8 


67.6 
70.2 
69.  J 
66.1 
69.4 
68.0 
67.7 
73-7 
70.8 
60.3 
65.1 
62.7 


Fat. 


Per  ct 
60.6 
72 

68.5 
64.7 
73 

70.5 
7i 

77-4 
73.6 

54 

66.0 

60.9 

68 

7i 

70 

49.4 

55 

53.4 

38. 

68. 

56.3 


84.9 


72.2 


83.1 


Nitrogen 

free 
extract. 


54. 


Per  ct. 

7i-5 

80.1 

76.4 

73-6 

77.0 

74.8 

60 

7i 

66 

65 

69 

67.2 

71.0 

73.o 

7J.8 

56 

63 

60 

61.3 

65.6 

62.8 


73.4 
67.2 

75.6 
57.o 
42.6 


Fiber. 


44.0 

62.6 

50.5 

67.7 

46.2 

65.  J 

48.2 

60.9 

50.8 

64.9 

49.5 

63.4 

43.9 

60.4 

50.6 

68.5 

46.9 

64.8 

58.3 

63. 1 

60.4 

64.1 

59.4 

63.6 

Per  ct 
45-6 
60.7 
55.3 
59.o 
69.2 
62.5 
55-8 
69.5 
6J.3 
44-7 
56.4 
49.0 
54-3 
58.6 
55.5 
68.7 
70.1 
69.6 
54 
58 
55.6 


Organic 
matter. 


16.2 

30.2 

92 
67.2 


65.4 
68.2 
66.5 
62.0 
73-4 
66.5 
62.5 
72.4 
66.2 
47.6 
50.7 
49.2 


Per  ct. 
62.7 
72.8 
69.0 
70.1 
75-o 
71  6 
65.4 
73-7 
69.  J 
62.0 
67.1 
63.7 
68.5 
69.2 
68 

65 

70.2 
67.9 
60.1 


Energy. 


Per  ct. 
57-6 
67.9 
64.3 
63.6 
70.3 
66.0 
61.3 
68.7 
64.3 
57.o 
62.4 


78.0 

61.3 

7i-3 
76.1 

52.4 


6^.5 
66.7 
65.2 
62.0 
67.2 
64.4 
62.7 
68.1 
65.5 
58.1 
60.5 
59.3 
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TABLE 

40. —  Continued. 

Feeding  Stuffs. 

No.  of 
experi- 
ments. 

C   « 

8X 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Organic 
matter. 

Energy. 

Cured  fodders  and  hays. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

(  Min. 

2 

64.7 

59-9 

61.7 

44-7 

58.0 

53-o 

Rowen  hay,  clover,  barn  cured 

,  \  Max. 

2 

69.1 

60.5 

62.2 

46.4 

59-7 

54-1 

(  Avg- 

2 

66.9 

60.2 

62.0 

45.6 

58.9 

53.6 

(Min. 
■j  Max. 
(Avg. 

4 

67.8 

45-9 

57-3 

39-8 

52.9 

48.3 

Scarlet  clover  hay,  field  cured, 

4 

68.9 

52.4 

62.7 

47-3 

56.6 

solo 

4 

68.3 

49-2 

60.0 

43.7 

54.8 

Min. 

3 

67.2 

29-5 

59-8 

42.8 

56.2 

50.0 

Scarlet  clover  hay,  barn  cured, 

■(Max. 

3 

73-2 

42.3 

63-9 

48.9 

57-8 

52.1 

(Avg. 

3 

69.3 

34.9 

61.8 

46.2 

57.2 

51.2 

(  Min. 
\  Max. 
(Avg. 

4 

52.3 

60.5 

50.5 

39-4 

47-9 

44.1 

Oat  hay  (early  seed), 

4 

57-7 

63.0 

53-9 

46.8 

52.6 

48.9 

4 

54.2 

61.9 

52.0 

43.5 

50.  J 

46.3 

Green  fodders  and  grasses. 

Min. 

3 

76.7 

62.9 

74.1 

54-i 

68.5 

63-7 

Scarlet  clover  fodder, 

-J  Max. 

3 

77-5 

69-3 

74-9 

57-9 

69.8 

64.3 

(  Avg. 

3 

77.1 

66.5 

74.5 

56.  J 

69.  J 

64.1 

Min. 

6 

66.7 

48.2 

69.3 

47.2 

62.2 

57.8 

Barley  fodder, 

\  Max. 

6 

73:1 

63.1 

76.3 

66.4 

70.8 

66.4 

(Avg. 

6 

70.7 

56.3 

72.2 

59.  J 

67.7 

62.4 

(  Min. 
-<  Max. 

4 

73-2 

54-5 

55-8 

37.6 

55-2 

49.4 

Barley  and  pea  fodder, 

4 

81. 1 

64.8 

75.8 

61.4 

71-3 

65.2 

/  Avg. 

4 

75.9 

59.  J 

68.5 

52.4 

65.7 

60.0 

(  Min. 
■j  Max. 
(  Avg. 

7 

67.8 

54-9 

56.2 

48.2 

57.8 

53-4 

Oat  and  pea  fodder, 

7 

82.7 

74.3 

67.1 

67.4 

70.2 

66.1 

7 

76.3 

67.0 

63.9 

55.5 

639 

59.7 

(  Min. 

5 

67.8 

67.5 

60.0 

43-5 

56  5 

53-2 

Oat  fodder, 

JMax. 

5 

75-7 

72.3 

66.9 

62.6 

65.4 

61 .9 

(Avg. 

5 

72.6 

69.5 

62.8 

54.6 

61.8 

58.3 

(  Min. 

3 

45-o 

59-8 

64.4 

58.8 

61.8 

57-8 

Barnyard  millet  fodder, 

■j  Max. 

3 

57-3 

71.8 

68.4 

63.2 

65.6 

62.8 

(  Avg. 

3 

50.5 

67.7 

67.0 

61.5 

64.2 

60.9 

Min. 

4 

61.0 

59-8 

66.3 

70.3 

67.6 

63.6 

Hungarian  fodder, 

•j  Max. 

4 

71.8 

85.1 

71.7 

76.1 

73-8 

7i-3 

(  Avg. 

4 

65.3 

72.3 

68.9 

72.8 

70.  J 

67.0 

(Min. 

12 

67.7 

30.7 

68.7 

38.5 

61.0 

55-4 

Soy  bean  fodder, 

-j  Max. 

12 

80.5 

61.5 

80.7 

55-5 

68.7 

63-4 

(  Avg. 

12 

75.5 

48.  J 

75  0 

46.  J 

65.3 

59.7 

1  Min. 

2 

61.4 

60.0 

63.9- 

5i.5 

59-7 

55-6 

Clover  rowen, 

1  Max. 

2 

62.3 

61.5 

66.7 

53-6 

61.9 

57-3 

(  Avg. 

2 

61.9 

60.8 

65.3 

52.6 

60.8 

56.5 

Rowen,    mixed   grasses   and 

Min. 
<  Max. 

2 

2 

64.9 
69.9 

54-o 

56-3 

7i-3 
71.9 

61.8 
63.3 

67.0 
67.8 

61.3 
62.3 

clover, 

(  Avg. 

2 

67.4 

55.2 

71.6 

62.6 

67.4 

61.8 

1  Min. 

2 

71-5 

50.9 

67-3 

60.0 

65.3 

58.8 

Rowen,  mostly  timothy, 

-j  Max. 

2 

71  9 

54-8 

68.2 

67  6 

67.5 

61.7 

(  Avg. 

2 

71.7 

52.8 

67.8 

63.8 

66.4 

60.3 

Min. 

12 

52.5 

62.4 

73-3 

53-6 

67-5 

64-5 

Sweet  corn  fodder, 

-j  Max. 

12 

68.7 

82.1 

82.4 

72.2 

78.8 

75-1 

(  Avg. 

12 

61.  6 

74.8 

76.8 

60.2 

71.8 

68.0 

(  Min. 

4 

72.7 

56.3 

76.4 

57-i 

72.1 

66.1 

Cow  pea  fodder, 

•j  Max. 

4 

77-3 

62.5 

84.2 

62.4 

76.0 

71.2 

(  Avg. 

4 

75.6 

59.4 

80.6 

58.6 

74.0 

68.6 

j  Min. 

2 

81. 1 

50.0 

70.8 

62.4 

71.0 

64-3 

Canada  pea  fodder, 

■<  Max. 

2 

83.0 

54-8 

71.3 

62.4 

7i-7 

65.0 

(  Avg. 

2 

82.  J 

52.4 

71.1 

62.4 

71.4 

64.7 
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The  details  of  experiments  Nos.  1-9  will  be  found  in  the 
Annual  Report  for  1894;  Nos.  10-27  in  the  Report  for  1895, 
and  Nos.  28-44  m  the  Report  for  1896.  The  detailed  account 
of  experiments  45-55  follows. 


Digestion  Experiment  No.  45. 

Sweet  corn  fodder  (fed  green). —  The  description  of  this  experi- 
ment was  given  on  page  255,  and  the  results  summarized  in  table  72, 
page  251  of  the  Report  of  1896.  The  details  are  given  on  page  210  of  this 
report. 

Digestion  Experiment  No.  46. 

Oat  and  pea  fodder  (fed  green). —  The  experiment  began  July  15, 
1897,  and  continued  14  days.  The  feces  were  collected  for  the  five  days 
from  July  24,  at  6  p.m.  to  July  29,  at  6  p.m.  Two  samples  were  taken, 
one  July  17,  the  other  July  24.  In  the  first  sample  the  oat  seed  was 
formed  but  was  quite  soft ;  peas  nearly  out  of  bloom.  Many  pods  and 
seeds  were  well  formed.  The  bottom  leaves  of  the  peas  were  slightly 
moldy  or  dead.  In  the  second  sample  the  oat  seeds  were  somewhat  firm 
and  the  husks  were  turning  white,  while  the  leaves  were  more  or  less 
rusty.  The  peas  were  past  bloom  and  many  of  the  pods  were  hard. 
The  fodder  was  badly  lodged  from  a  recent  storm  which  prevented 
taking  another  sample  July  22  as  was  planned.  The  first  three  days 
each  animal,  sheep  A,  B,  C,  and  D,  was  fed  daily  3,000  grams  of  the 
fodder,  in  two  feeds  of  1,500  grams  each  ;  and  the  remaining  eleven  days 
of  the  experiment,  2,800  grams  of  the  fodder  were  fed  to  each  animal 
dairy,  in  two  equal  portions.  Some  refuse  was  left  by  each  animal. 
Sheep  A  left  very  little  (none  at  all  after  July  24);  B  and  C  left  so  much 
that  they  were  discarded  from  the  experiment.  The  refuse  left  by  sheep 
D  was  saved  from  July  17  to  the  end  of  the  experiment. 

Digestion  Experiment  No.  47. 

Soy  bean  fodder  (fed  green).  The  experiment  began  Aug.  24,  1897, 
and  continued  twelve  days.  The  feces  were  collected  for  the  five  days 
from  Aug.  30  at  6  p.m.  to  Sept.  4  at  6  p.m.  The  first  sample  was  taken 
Aug.  28,  when  the  beans  were  past  bloom,  with  pods  well  formed  and 
seeds  beginning  to  develop  ;  the  stalks  were  2^  ft.  to  3  ft.  high,  and  the 
fodder  was  in  excellent  condition  for  feeding.  At  the  time  of  taking  the 
second  sample  most  of  the  pods  and  some  seeds  were  formed.  A  very 
few  leaves  were  a  trifle  rusty  or  dry,  but  otherwise  the  fodder  was  in 
good  condition  for  feeding.  Each  animal,  sheep  A,  B,  C,  and  D,  was 
fed  3,000  grams  of  the  fodder  daily,  in  two  equal  feeds.  The  sheep  left 
some  refuse  which  was  saved 
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Digestion  Experiment  No.  48. 

Sweet  corn  fodder  (fed  green).— The  experiment  began  Sept  3, 
1897,  and  continued  twelve  days.  The  feces  were  collected  for  the  five 
days  from  Sept.  20  at  5.30  p.m.  to  Sept.  25  at  6  p.m.  The  corn  was  of  the 
"Branching  Sweet"  variety.  Two  samples  were  taken,  one  Sept.  17, 
and  the  other  Sept.  20,  1897.  At  the  time  the  first  sample  was  taken  the 
corn  was  of  good  growth,  the  tassels  and  silk  were  nearly  dry,  the  leaves 
and  stalks  were  a  trifle  rusty,  the  ears  were  well  formed  and  the  corn 
was  in  the  milk  stage.  The  second  sample  was  the  same  as  the  first, 
with  the  exception  that  the  seeds  were  slightly  hardened  and  the  bottom 
leaves  of  the  stalks  were  becoming  dry.  Each  animal,  sheep  A,  B,  C, 
and  D,  was  fed  daily  3,000  grams  of  the  fodder  in  two  equal  feeds.  Each 
of  the  four  sheep  left  refuse.  That  left  by  sheep  C  and  D  was  collected 
and  saved,  but  the  amount  left  by  sheep  A  and  B  was  so  large  that  the 
animals  were  discarded  from  the  experiment. 


Digestion  Experiment  No.  49. 

Barley  and  pea  fodder  (fed  green).—  The  experiment  began  Oct. 
11,  1897,  and  continued  thirteen  days.  The  feces  were  collected  for  the 
five  days  from  Oct.  18  at  5  p.m.  to  Oct.  23  at  5  p.m.  Two  samples  were 
taken,  one  Oct.  15,  the  other  Oct.  19.  In  the  first  the  barley  was  of  fair 
growth,  the  heads  and  rudiments  of  seeds  were  formed  and  the  leaves 
were  more  or  less  rusty  or  dead.  The  peas  were  not  yet  in  bloom,  but 
were  in  good  condition  for  feeding.  In  the  second  the  barley  was  in 
about  the  same  condition  as  in  the  first,  except  that  the  heads  were 
grown  to  the  early  seed  stage.  Buds  were  well  formed  on  the  peas,  but 
none  were  in  blossom.  During  the  first  four  days  of  the  experiment  each 
sheep  was  fed  3,000  grams  of  the  fodder  daily  in  two  equal  feeds,  and  the 
remaining  nine  days  2,800  grams  of  the  fodder  was  fed  to  each  sheep 
daily  in  two  equal  feeds.  Both  animals  left  some  refuse,  but  the  quantity 
was  so  very  small  that  it  was  left  out  of  account  in  computing  the 
results. 


Digestion  Experiment  No.  50. 
Barley  fodder,  fed  green.  The  experiment  began  Oct.  11,  1897, 
and  continued  thirteen  days.  The  feces  were  collected  for  the  five  days 
from  Oct.  18  at  5  p.  m.  to  Oct.  23  at  5  p.  m.  At  the  time  of  taking  the 
first,  Oct.  15,  the  barley  was  in  fair  growth,  with  heads  well  developed 
and  seeds  forming.  The  bottom  leaves  were  either  rusty  or  dead,  but 
otherwise  it  was  in  fair  condition  for  feeding.  The  second  sample,  taken 
Oct.  19,  was  in  practically  the  same  condition  as  the  first.  Each  animal, 
sheep  C  and  D,  was  fed  2,800  grams  of  the  fodder  daily  for  the  first  four 
days,  and  for  the  last  nine  days  3,000  grams  were  fed  daily  in  two  equal 
feeds.  Both  sheep  left  a  small  amount  of  refuse,  which  was  saved,  but 
finally  discarded  as  being  too  small  to  take  into  account. 


2IO         STORRS    AGRICULTURAL    EXPERIMENT    STATION. 

Digestion  Experiment  No.  51. 
Row  en,  mixed  grasses,  nearly  free  from  clover.  The  experiment 
began  Dec.  8,  1897,  and  continued  twelve  days.  The  feces  were  collected 
for  the  five  days  from  the  evening  of  Dec.  15  to  the  evening  of  Dec.  20. 
The  rowen  was  sampled  Dec.  9,  from  a  lot  weighed  out  for  eleven  days' 
rations.  Each  animal,  sheep  A,  B,  C,  and  D,  was  fed  daily  700  grams 
of  the  rowen  cut  into  pieces  about  one  inch  long.  Sheep  A,  B,  and  C 
ate  well  during  the  whole  test.  Sheep  D  left  about  one-fourth  of  his  ration 
the  evening  of  Dec.  18.  During  the  remainder  of  the  experiment  he  ate 
all  but  a  small  quantity.  The  refuse  was  assumed  to  be  of  the  same 
composition  as  the  rowen  fed. 

Digestion  Experiment  No.  52. 
Cleveland  flax-meal  with  fine  rowen.  The  rowen  was  the  same 
as  was  used  in  experiment  No.  51,  and  was  sampled  from  a  50-pound  lot 
cut  into  pieces  about  one  inch  long.  The  flax-meal  was  sampled  from  an 
80-pound  lot  out  of  which  rations  for  twelve  days  were  weighed.  The 
experiment  began  Jan.  31,  1898,  and  continued  twelve  days.  Each 
animal,  sheep  A,  B,  C,  and  D,  was  fed  daily  200  grams  of  the  rowen. 
Sheep  A  and  C  were  each  fed  200  grams  and  sheep  B  and  D  100  grams 
of  flax-meal  daily.  Sheep  B  did  not  eat  the  ration  well  and  was  dis- 
carded from  the  experiment.  The  feces  were  collected  for  the  five  days 
from  the  evening  of  Feb.  7  to  the  evening  of  Feb.  12. 

Digestion  Experiment  No.  53. 
Quaker  oat  feed  with  fine  rowen.  The  rowen  was  the  same  as 
was  used  in  experiment  No.  51  and  was  sampled  Mar.  2  from  a  50-pound 
lot  cut  into  pieces  about  one  inch  long.  The  Quaker  oat  feed  was  from 
a  lot  of  90  pounds,  and  was  the  same  as  that  used  in  cow-feeding  experi- 
ment No.  47.  The  experiment  began  Mar.  2,  1898,  and  continued  twelve 
days.  Each  animal,  sheep  A,  C,  and  D-,  was  fed  daily  500  grams  of  rowen 
and  500  grams  of  Quaker  oat  feed.  The  feces  were  collected  for  the  five 
days  from  the  evening  of  Mar.  9  to  the  evening  of  Mar.  14.  The  experi- 
ment was  normal  throughout. 


Digestion  experiment  No.  45.     Sweet  corn  fodder  (fed  green). 
Composition  of  feeding  stuffs  and  of  feces. 


Labora- 
tory 
No. 

Water. 

Protein 
N.X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Heat  of 
combus- 
tion.* 

Feeding  stuff. 

Sweet  corn  fodder. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Calories 

1,729 

Sample  1, 

82.6 

1.8 

•5 

9.9 

4.0 

1.2 

16.2 

772 

1,730 

Sample  2, 

81.0 

1.8 

.6 

10.9 

4.5 

1.2 

17.8 

854 

Average, 

8J.8 

J. 8 

.6 

JO. 4 

4.3 

J. 2 

J7.0 

8J3 

Feces. 

1,734 

Sheep  C,  . 

7.2 

11. 2 

•2.5 

46.3 

23.8 

9.0 

83.8 

4,33o 

i,735 

Sheep  D, 

7-5 

11. 9 

2.3 

42.9 

28.1 

7-3 

85.2 

4,392 

Per  gram  as  determined. 
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Digestion  Experiment  No.  45.— Continued. 

Weights  of  food  eaten,  and  of  feces  for  five  days,  and  weights  and  per 

cents  of  nutrients  digested. 


Total 
weight. 

Protein 

N.  X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

1 

Organic 
matter. 

Eaten  in  5  days. 
Sheep  C  and  D,  fed  each, 

Grams. 
13,700 

Grams. 
247 

Grams. 
69 

Grams. 
1,425 

Grams 
589 

Grams. 
164 

Grams. 
2,330 

Feces  for  j  days. 
vSheep  C, 
Sheep  D,      . 

816 
870 

91 
104 

21 
20 

378 
373 

194 
244 

73 
64 

6S4 
741 

Amount  digested. 
Sheep  C, 
Sheep  D,       . 

12,884 
12,830 

156 
143 

48 
49 

1,047 
1,052 

395 
345 

91 
100 

1,646 
1,589 

Per  cent,  digested. 
Sheep  C, 
Sheep  D,       . 

Average, 

Per  cent. 

Per  cent. 
63.2 

57.9 
60.3 

Per  cent. 
69.6 
71.0 
70.3 

Per  cent. 
73-5 
73-8 
73.7 

Per  cent. 
67.1 
58.6 
62.9 

Per  cent. 

55-5 
61,0 
58.3 

Per  cent. 
70.6 
68.2 
69.4 

Heat  of  combustion  of  food  for  five  days, 

and  total  available  energy. 

Hhat  of  combustion. 

Total 
available 
energy. 

Per  cent. 

Of  food 
eaten. 

Of 
feces. 

Of  food 
digested. 

Of  urine. 
Estimated. 

available 
energy. 

Sheep  C,       

Sheep  D, 

Average, 

Calories. 
11,138 
11,138 

Calories. 

3,533 
3,821 

Calories. 
7,605 
7,317 

Calories. 
136 
124 

Calories. 
7,469 
7,193 

Per  cent. 
67.0 
64.5 
65.7 

Digestion  experiment  No.  46.      Oat  and  pea  fodder  (fed  green). 
Co?nposition  of  feeding  stuffs  and  feces. 


Labora- 
tory 
No. 

Water. 

Protein. 

N.  X6.25. 

Fat. 

Nitrogen 
free 
1  extract. 

Fiber. 

Ash. 

Organic 
matter. 

Heat  of 
com- 
bustion.* 

Feeeing  stuff. 

Oats  and  Peas. 

Per  ct. 

Fer  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  Ct. 

Calories 

I,88l 

Sample  1, 

74-4 

2.8 

1.0 

12.0 

7-9 

1.9 

23.7 

1,133 

1,882 

Sample  2, 

74-3 

3-2 

•9 

11. 7 

7.8 

2.1 

23.6 

1,136 

Average, 

74.4 

3.0 

.9 

JJ.8 

7.9 

2.0 

23.7 

U34 

Feces. 

1,864 

Sheep  A,  . 

5.8 

8.3 

3-3 

37-4 

34-7 

10.5 

S3- 7 

4,264 

1,863 

Sheep  D,  . 
Uneaten  residue. 

5-6 

7-5 

3-4 

38.9 

34-i 

10.5 

83-9 

4,29s 

1,887  Sheep  D,  . 

5-8 

6.1 

4.1 

34-3      37-6 

12. 1 

82.1 

3,935 

*  Per  gram  as  determined. 
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Digestion  experiment  No.  46. —  Continued. 

Weights  of  food  eaten,  and  of  feces  for  five  days,  and  weights  and  per 
cents,  of  nutrients  digested. 


Total 
weight. 

Protein. 

N.X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

[ 

Organic 
matter. 

Eaten  in  5  days. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Sheep  A  and  D,  fed  each, 

14,000 

420 

126 

1,652 

1,106 

280 

3,304 

Uneaten  residue,  D, 

104 

6 

4 

36 

39 

13 

85 

Actually  eaten,  A, 

14,000 

420 

126 

1,652 

1,106 

280 

3,304 

Actually  eaten,  D, 

13.896 

414 

122 

1,616 

1,067 

267 

3,219 

Feces  for  3  days. 

Sheep  A, 

1,623 

135 

54 

607 

563 

170 

i,359 

Sheep  D, 

1,618 

121 

55 

629 

552 

170 

i,357 

Amounts  digested. 

Sheep  A, 

12,377 

285 

72 

1,045 

543 

no 

i,945 

Sheep  D, 

12,278 

.293 

67 

987 

515 

97 

1,862 

Per  cent,  digested. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Sheep  A, 

67.8 

57-1 

63.3 

49.0 

39-2 

58.9 

Sheep  D, 

70.7 

54-9 

61. 1 

48.2 

36 . 3 

57-  8 

Average, 

69.2 

56.0 

62.2 

48.6 

37.3 

58  3 

Heat  of  combustion  of  food  for  five  days,  and  total  avaitable  energy. 


Sheep  A, 
Sheep  D, 

Average, 


Heats  of  combustion. 


Of  food 


Calories. 

15,876 
15,467 


Of 
feces. 


Calories. 
6,920 

6,954 


Of  food 
digested. 


Calories. 
8,956 
8,513 


Of  urine. 
Estimated. 


Calories. 
248 

255 


Total 
available 
energy. 


Calories, 

8,708 
8,258 


Per  cent, 
available 
energy. 


Per  cent. 
54-9 
53  4 
54.1 
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Digestion  experiment  No.  47.     Soy  bean  fodder  (fed  green). 
Composition  of  feeding  stuffs  and  feces. 


labora- 
tory 
No. 

Water. 

• 

Protein. 

N.X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Heat  of 
combus- 
tion.* 

Feeding  stuff. 

Soy  bean  fodder. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  Ct. 

Calories 

1,883 

Sample  I,  . 

77-0 

3-4 

•  7 

10.4 

6.3 

2.2 

20.8 

1,003 

1,884 

Sample  2,  . 

76.4 

3-7 

•7 

11. 0 

6.1 

2.1 

21-5 

1,031 

Average, 

76.7 

3.6 

•7 

10.7 

6.2 

2.1 

21.2 

1,017 

Feces. 

1,865 

Sheep  A,  . 

3-8 

8.4 

4.4 

21.7 

36.9 

24.8 

71-4 

3,800 

1,866 

Sheep  B,  . 

3-8 

8-4 

4.1 

22.2 

37-2 

24-3 

71.9 

3,764 

1,867 

Sheep  C,  . 

41 

9-7 

4-8 

25.8 

34-8 

20.8 

75-i 

3,93o 

1,868 

Sheep  D,. 
Uneaten  residue. 

3-7 

9-4 

5.6 

25-8 

33-i 

22.4 

73-9 

3,947 

1,888 

Sheep  B, . 

5-1 

7.0 

1  .0 

31.2 

39-8 

15-9 

79.0 

3,714 

1,891 

Sheep  C, . 

5.o 

5-3 

.6 

33-3 

5i.3 

4-5 

90.5  J   4,216 

1.889 

Sheep  D, . 

4-8 

5-6 

•7 

33-6 

49.0 

6.3 

88.9  !   4,162 

*  Per  gram  as  determined. 

Weights  of  food  eaten,  and  of  feces  for  five  days,  and  weights  and  per 
cents,  of  nufrie?its  digested. 


Total 
weight. 

Protein. 

N.X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Eaten  in  j  days. 

Sheep  A,  B,  C,  &  D,  fed 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

each, 

15,000 

540 

105 

1,605 

930 

315 

3,180 

Uneaten  residue,  B, 

44 

3 

0 

14 

18 

7 

35 

Uneaten  residue,  C, 

46 

2 

0 

15 

24 

2 

4i 

Uneaten  residue,  D, 

138 

8 

1 

46 

68 

9 

123 

Actually  eaten,  A, 

1 5 ,000 

540 

105 

1,605 

930 

315 

3,180 

Actually  eaten,  B, 

14,956 

537 

105 

i,59i 

912 

308 

3,145 

Actually  eaten,  C, 

14,954 

538 

105 

1,590 

906 

313 

3,139 

Actually  eaten,  D, 

14,862 

532 

104 

i,559 

862 

306 

3,057 

Feces  for  3  days. 

Sheep  A, 

1,535 

129 

68 

333 

566 

38i 

1,096 

Sheep  B, 

1.383 

116 

57 

307 

515 

336 

995 

Sheep  C, 

1,466 

142 

70 

378 

5io 

305 

1,100 

Sheep  D, 

1,294 

122 

72 

334 

428 

290 

956 

Amounts  .digested. 

Sheep  A,       . 

13,465 

411 

37 

1,272 

364 

Sheep 

2,084 

Sheep  B, 

13,573 

421 

48 

1,284 

397 

had 

2,150 

Sheep  C, 

13,488 

396 

35 

1,212 

396 

salt. 

2,039 

Sheep  D, 

13,568 

410 

32 

1,225 

434 

2,101 

Per  cent,  digested. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Sheep  A,        . 

89.7 

76.1 

35.2 

79.2 

39-1 

65.5 

Sheep  B, 

90.8 

78.4 

45-7 

80.7 

43.5 

68.4 

Sheep  C, 

90.2 

73-6 

33-3 

76.2 

43.7 

65.0 

Sheep  D,       . 

91.2 

77.1 

30.7 

78.5 

50.3 

68.7 

Average, 

90.5 

76.2 

36.0 

78.6 

44.3 

66.8 
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Digestion  experiment  No.  47. —  Continued. 
Heat  of  combustion  of  food  for  five  days  and  total  available  energy. 


Heats  of  combustion. 

Total 
available 
energy. 

Per  cent. 

Of  food 
eaten. 

Of  feces. 

Of  food 
digested. 

Of  urine. 
Estimated. 

available 
energy. 

Sheep  A, 
Sheep  B, 
Sheep  C, 
Sheep  D, 

Average, 

Colories. 

15,255 
15,092 
15,061 
14,681 

Calories. 

5,833 
5,206 
5,76i 
5,107 

Calories. 
9,422 
9,886 
9,300 
9,574 

Calories. 
47o 
467 
467 
463 

Calories. 
8,952 
9,419 
8,833 
9,111 

Per  cent. 
58.6 
62.4 
58.6 
62.0 
60.4 

Digestion  experiment  No.  48.     Sweet  corn  fodder  (fed  green). 
Composition  of  feeding  stuffs  and  feces. 


Labora- 
tory 
No. 

Water. 

Protein. 
N.X6.2S- 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Heat  of 
combus- 
tion.* 

Feeding  stuff. 
Branching  sweet  corn. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Calories 

1,885 

Sample  1, 

78.5 

1.9 

.6 

14. 1 

3-7 

1.2 

20.3 

932 

1,886 

Sample  2, 

76.6 

i-7 

•  7 

16.2 

3.6 

1.2 

22.2 

1,008 

Average, 

77.5 

J. 8 

.7 

J5.2 

3.6 

J. 2 

2J.3 

970 

Feces. 

1,869 

Sheep  C, 

4.0 

10.4 

4.4 

43-8 

25.8- 

11. 6 

84.4 

4,189 

1,870 

Sheep  D, 

Uneaten  residue. 

4.0 

11. 1 

2.7 

45-3 

21.8 

15. 1 

80.9 

4,073 

1,890 

Sheep  C, 

4.9 

7-i 

1.9 

59-5 

23.2 

3-4 

91.7 

4,i95 

1,892 

Sheep  D, 

4.8 

4.4 

1.8 

32.2 

51.7 

5-1 

90.1 

4,106 

*  Per  gram  as  determined. 
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Digestion  experiment  No.  48.— Continued. 

Weights  of  food  eaten,  and  of  feces  for  five  days,  and  weights  and  per 

cents,  of  nutrients  digested. 


Total 
weight. 

Protein. 
N.  X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Eaten  in  five  days. 
Sheep  C  and  D,  fed  each, 
Uneaten  residue,  C, 
Uneaten  residue,  D, 

Grams. 
15,000 

185 
47 

Grams. 
270 

13 
2 

Grams. 
105 
4 
1 

Grams. 

2,280 

no 

15 

Grams. 
540 
43 
24 

Grams. 
180 
6 
2 

Grams. 

3,195 

170 

42 

Actually  eaten,  C, 
Actually  eaten,  D, 

14,815 
14,953 

257 
268 

IOI 

104 

2,155 
2,250 

512 

531 

174 

178 

3,025 

3,153 

Feces  for  five  days. 
Sheep  C, 

876 

91 

38 

384 

226 

102 

739 

Sheep  D, 

921 

102 

25 

417 

201 

139 

745 

Amounts  digested. 
Sheep  C, 
Sheep  D, 

13,939 
14,032 

166 
166 

63 
79 

i,77i 
1,833 

286 
330 

72 
39 

2,286 
2,408 

Per  cent,  digested. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent 

Sheep  C, 
Sheep  D, 

Average, 

64.6 
61.9 
63.2 

62.4 
76.0 
69.2 

82.2 
81.5 
8J.8 

55-8 
62.1 
58.9 

4i-3 
21.9 
3J.6 

75-6 
76.4 
76.0 

Heat  of  combustion  of  food  for  five  days}  and  total  available  energy. 


Hbats  of  combustion. 

Total 
available 
energy. 

Per  cent. 

Of   food 
eaten. 

Of 
feces. 

Of  food 
digested. 

Of  urine. 
Estimated. 

available 
energy. 

Sheep  C, 

Sheep  D, 

Average,     .... 

Calories. 
13,774 
M,357 

Calories. 
3,668 
3,751 

Calories . 
10,106 
10,606 

Calories . 
224 
233 

Calories . 

9,882 

io,373 

Per  cent. 

71.7 
72.2 
7J.9 

Digestion  experiment  No.  49.     Barley  and  pea  fodder  (fed  green). 
Composition  of  feeding  stuff's  and  feces. 


Labora- 
tory 

No. 

Water. 

Protein. 
N.  X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Heat  of 

com- 
bustion.* 

Feeding  stuff. 
Barley  and  pease. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Calories 

1,913 

Sample  1, 

75-4 

4.0 

1.0 

12. 1 

5-7 

1.8 

22.8 

1,073 

1,914 

Sampje  2, 

74.1 

4.0 

1.0 

12.7 

6.1 

2.1 

23.8 

1,108 

Average, 

74.7 

4.0 

J.O 

J2.4 

5.9 

2.0 

23.3 

J.09J 

Feces. 

1,917 

Sheep  A,  . 

5.2 

12.2 

4.9 

37.9 

28.1 

11. 7 

83.1 

4,366 

1,918 

Sheep  B,  . 

3.8 

12.3 

5-4 

38.O 

29.1 

11. 4 

84.8 

4,489 

Per  gram  as  determined. 
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Digestion  experiment  No.  49.— Continued. 

Weights  of  food  eaten,   and  of  feces  for  five  days,  and  per  cents,  of 
nutrients  digested. 


Total 
weight. 

Protein. 
N.  X  6.25. 

Fat. 

Nitrogen 

free 

extract. 

Fiber. 

Ash. 

Organic 
matter. 

Eaten  in  five  days. 
Sheep  A,  and  B,  each, 

Grams. 
14,000 

Grams. 
560 

Grams. 
140 

Grams. 
1,736 

Grams. 
826 

Grams. 
280 

Grams. 
3,262 

Feces  for  five  days. 
Sheep  A,        .                   . 
Sheep  B, 

1,136 
l,io5 

139 
136 

56 
60 

430 
420 

319 
321 

133 
126 

944 
937 

Amounts  digested. 
Sheep  A, 
Sheep  B, 

12,864 
12,895 

421 

424 

84 
80 

1,306 
I,3l6 

507 
505 

147 
154 

2,318 

2,325 

Per  cent,  digested. 
Sheep  A, 
Sheep  B, 

Average, 

Per  ct. 
75-2 
73.9 
74.5 

Per  ct. 
60.0 
57-i 
58.5 

Per  ct. 
75-2 

75-8 
75.5 

Per  ct. 
61.4 
61. 1 
6J.2 

Per  ct. 

52.5 
55.o 
53.7 

Per  ct. 
71. 1 
71-3 
7J.2 

Heat  of  combustion  of  food  for  five  days,  and  total  available  energy. 


Heats  of  combustion. 

Total 
available 
energy. 

Per  cent. 

• 

Of  food 
eaten. 

Of 
feces. 

Of  food 
digested. 

Of  urine. 
Estimated. 

available 
energy. 

Sheep  A,      .... 

Sheep  B, 

Average,        .... 

Calories. 
15,274 
15,274 

Calories. 
4,960 
4,960 

Calories. 
10,314 
IO,3I4 

Calories. 

365 

360 

Calaries. 
9,949 
9,954 

Per  cent. 
65.I 
65.2 

65.2 

Digestion  experiment  No.  50.     Barley  fodder  (fed  green). 
Composition  of  feeding  stuffs  and  feces. 


,  Labora- 
tory. 
No. 

Water. 

Protein. 
N.X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Heat  of 
combus- 
tion.* 

Feeding  stuff. 
Barley  fodder. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Perct 

Per  Ct. 

Calories 

1,915 
1,916 

Sample  1,  . 
Sample  2,  . 

Average, 

Feces. 

73.o 
71.3 
72.2 

3-1 
3-2 
3.2 

.8 
•  9 
.8 

15. 1 
16.0 
J5.5 

6.0 
6.6 
6.3 

2.0 
2.0 
2.0 

25.O 
26.7 

25.8 

1,138 
1,231 
U85 

1,919 
1,920 

Sheep  C,  . 
Sheep  D, . 

3-3 
3-8 

9.0 
11. 8 

4.0 

4-5 

40.3 
42.7 

31-9 
24.7 

11. 5 
12.5 

85.2 

83.7 

4,433 
4,383 

*  Per  gram  as  determined. 
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DlGELTION   EXPERIMENT   No.    50. —  CONTINUED. 

}Veights  of  food  eaten,  and  of  feces  for  five  days,  and  per  cents,  of 
nutrients  digested. 


Total 
weight. 

Protein. 

N.X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

• 

Eate?i  in  5  days. 
Sheep  C,  and  D,  each, 

Grams. 
14,000 

Grams. 

448 

Grams. 
112 

Grams. 
2,170 

Grams. 
882 

Grams. 
280 

Grams. 
3,612 

Feces  for  3  days. 
Sheep  C, 
Sheep  D,       . 

1,460 
1,262 

131 
149 

58 
56 

588 
539 

466 
312 

168 
158 

1,243 
1,056 

A?nounts  digested. 

Sheep  C, 
Sheep  D, 

12,540 
12,738 

317 
299 

54 
56 

1,582 
1,631 

416 

570 

112 
122 

2,369 
2.556 

Per  cent,  digested. 
Sheep  C, 
Sheep  D, 

Average, 

Per  cent. 
70.8 
66.7 
68.7 

Per  cent. 
48.2 
50.0 
49. J 

Per  cent. 
72.9 
75-2 
74.0 

Per  cent. 
47.2 
64.6 
55.9 

Per  cent. 
40.0 
43-6 
4J.8 

Per  cent. 
65.6 
70.8 
68  2 

Heat  of  co?nbustion  of  food  for  five  days,  and  total  available  energy. 


Heats  of  combustion. 

Total 
available 
energy. 

Per  cent. 

Of  food      rti  . 
eaten.         0f  feces- 

Of  food 
digested. 

Of  urine. 
Estimated. 

available 
energy. 

Sheep  C,      

Sheep  D,      

Average,     . 

Calories.1  Calories. 
16,590        6,472 
16,590        5,531 

Calories. 
10,118 
11,059 

Calories. 
276 
260 

Calories. 

9,842 

10,799 

Per  cent. 
59-3 
65.1 
62.2 

1 

Digestion  experiment  No.  51.     Fine  rowen  hay, 
Composition  of  feeding  stuffs  and  feces. 


Labora- 
tory 
No. 

Water. 

Protein. 

N.X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Heat  of 
combus- 
tion.* 

Feeding  stuff. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Calories 

1,940 

Fine  rowen  hay. 
Feces. 

12.0 

15-3 

3-5 

37-7 

25.1 

6.4 

81.6 

3,962 

1,945 

Sheep  A, 

6.8 

11. 8 

5-5 

39-9 

25.6 

10.4 

82.8 

4,451 

1,946 

Sheep  B, 

6.8 

H-3 

5-4 

41.0 

25.8 

9-7 

83.5 

4,430 

i,947 

Sheep  C, 

6.6 

11. 4 

5.6 

41.5 

25.0 

9-9 

83.5 

4,482 

1,948 

Sheep  D, 

Uneaten  residue. 

6.6 

14. 1 

5-7 

40.9 

22.1 

10.6 

82.8 

4,528 

i,94i 

Sheep  D, 

8.2 

16. 1 

3-4 

38.8 

26.3 

7., 

84.6 

4,110 

'Per  gram  as  determined. 
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Digestion  experiment  No.  51. —  Continued. 

Weights  of  food  eaten,  and  of  feces  for  five  days,  and  per  cents,  of 
nutrie7its  digested. 


. 

Total 
weight. 

Protein. 

N.  X6.25. 

Fat. 

Nitrogen. 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Eaten  in  five  days. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Sheep  A,  B,  C,  D,  fed 

each. 

3,500 

536 

123 

1,319 

878 

224 

2,856 

Uneaten  residue,  D, 

159 

26 

5 

62 

42 

n 

135 

Actually  eaten,  A, 

3,500 

536 

123 

1,319 

878 

224 

2,856 

Actually  eaten,  B, 

3,500 

536 

123 

1,319 

878 

224 

2,856 

Actually  eaten,  C, 

3,500 

536 

123 

1,319 

878 

224 

2,856 

Actually  eaten,  D, 

3,341 

5io 

118 

1,257 

836 

213 

2,721 

Feces  for  five  days. 

Sheep  A,        . 

1,257 

148 

69 

502 

322 

131 

1,041 

Sheep  B, 

1,276 

144 

69 

523 

329 

124 

1,065 

Sheep  C, 

1,237 

141 

69 

513 

309 

122 

1,032 

Sheep  D, 

1,047 

148 

60 

428 

231 

in 

867 

Amounts  digested. 

Sheep  A, 

2,243 

388 

54 

817 

556 

97 

1,815 

Sheep  B, 

2,224 

392 

54 

796 

549 

104 

i,79i 

Sheep  C, 

2,263 

395 

54 

806 

569 

106 

1,824 

Sheep  D, 

2,294 

362 

58 

829 

605 

106 

1,854 

Per  cent,  digested. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Sheep  A, 

72.4 

43-9 

61.9 

63.3 

42.6 

63.6 

Sheep  B,       .         . 

73.1 

43-9 

60.4 

62.5 

45.6 

62.7 

Sheep  C, 

73-7 

43-9 

61. 1 

64.8 

46.5 

63.9 

Sheep  D, 

71.0 

49.2 

65.9 

72.4 

489 

68.1 

Average, 

72.5 

45.2 

62.3 

65.7 

45.9 

64.6 

Heat  of  combustion  of  food  for  five  days, 

and  total  available  energy. 

Heats  of  combustion. 

Total 
available 

Per  cent. 

available 

Of  food 

Of 

Of  food 

Of  urine. 

energy. 

energy. 

eaten. 

feces. 

digested. 

Estimated. 

Calories. 

Calories. 

Calories. 

Calories . 

Calories . 

Per  cent. 

Sheep  A,      . 

13,867 

5,595 

8,272 

337 

7,935 

57-2 

Sheep  B,      . 

13,867 

5,652 

8,215 

341 

7,874 

56.8 

Sheep  C,      . 

13,867 

5,544 

8,323 

343 

7,98o 

57-6 

Sheep  D.      . 

13,214 

4,741 

8,473 

315 

8,158 

61.7 

Average, 

58  3 
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Digestion  experiment  No.  52.     Fine  rowen  hay  and  Cleveland  flax  meal. 
Composition  of  feeding  stuffs  and  feces. 


Labora- 
tory 
No. 

Water. 

Protein. 

N.X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 

matter. 

Heat  of 

com- 
bustion.* 

1,943 
1,935 

Feeding  stuff. 
.Rowen  hay, 
Cleveland  flax  meal, . 

Feces. 

Per  ct. 

10.7 

9.2 

Per  ct. 
16.0 

38.4 

Per  ct 

3.8 
2.6 

Per  ct. 
31-9 
33-1 

Per  ct. 
30.6 
12.3 

Per  ct. 
7.0 
4-4 

Per  ct. 
82.3 
86.4 

Calories 
3,99o 
4,155 

1. 951 
1.952 

1.953 

Sheep  A,  . 
Sheep  C,  . 
Sheep  D, 

9-5 
9.0 

8.8 

14.9 
13.9 
13.4 

4-3 
4-9 
5.o 

35-7 
37-8 
39-6 

22.1 
23.6 
22.7 

13.5 
10.8 
10.5 

77-o 

80,2 
80.7 

4,105 
4,342 
^336 

*  Per  gram,  as  determined. 

Weights  of  food  eaten,  and  of  feces  for  five  days,  and  per  cents,  of 
nutrients  digested. 


Total 
weight. 

Protein. 

N.  X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Eaten  in  five  days. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Sheep  A, 

3,000 

704 

102 

969 

735 

184 

2,510 

Sheep  C,                 . 

3,000 

704 

102 

969 

735 

184 

2,510 

Sheep  D, 

2,500 

512 

89 

804 

673 

162 

2,078 

Feces  for  five  days. 

Sheep  A, 

1,042 

155 

45 

372 

230 

141 

S02 

Sheep  C, 

933 

130 

46 

353 

220 

100 

749 

Sheep  D, 

891 

119 

45 

353 

202 

94 

719 

Amounts  digested, 

Sheep  A, 

549 

57 

597 

505 

43 

1,708 

Sheep  C, 

574 

56 

616 

515 

84 

1,761 

Sheep  D, 

393 

44 

45i 

47i 

68 

i,359 

Per  cent,  digested. 

.    , 

Sheep  A, 

78.0 

55-9 

61.6 

68.7 

23.4 

68.1 

Sheep  C, 

81.5 

54-9 

63.6 

70.1 

45-7 

70.2 

Sheep  D, 

76.8 

49-4 

56.1 

70.0 

42.0 

65.4 

Average, 

78.8 

53.4 

60.4 

69.6 

■   37.0 

67.9 

Heat  of  combustion  of  food  for  five  days  and  total  available  energy. 


' 

Heats  of  combustion. 

Total 
available 

Per  cent. 

1 

available 

• 

Of  food    1        Of 

Of  food 

Of  urine. 

energy. 

energy. 

eaten. 

feces. 

digested. 

Estimated. 

Calories. 

Calories. 

Calories. 

Calories. 

Calories. 

Per  ct. 

Sheep  A,                .         .         . 

12,135 

4,277 

7,858 

652 

7,206 

59-4 

Sheep  C, 

12,135        4>05i 

8,084 

673 

7,4" 

61. 1 

Sheep  D, 

10,057 

3,863 

6,194 

516 

5,678 

56.5 

Average,        .... 

i 
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Digestion  experiment  No.  53.     Fine  rowen  hay  and  quaker  oat  feed. 
Composition  of  feeding  stuffs  and  feces. 


Labora- 
tory 
No. 

Water. 

Protein. 

N.X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Heat  of 
combus- 
tion.* 

1,982 
1,944 

1,954 
1,955 
i,956 

Feeding  stuff. 
Fine  rowen  hay, 
Quaker  oat  feed, 

Feces. 
Sheep  A, . 
Sheep  C,  . 
Sheep  D,.         .         . 

Per  ct. 
6.7 
7-9 

7.6 

8.8 
7-1 

Per  ct. 

13.4 

9-2 

8.7 
8.4 
9-1 

Per  ct. 
4.2 
2.2 

2.4 
5.o 
3.o 

Per  Ct. 
4I.O 
54-5 

44.1 
42.0 

44-5 

Per  ct. 

27.3 
20.7 

26.1 

25.6 
26.6 

Per  ct. 

7-4 

5-5 

11. 1 

10.2 

9-7 

Per  ct. 

85.9 
86.6 

81.3 
81.0 
83.2 

Calories 
4,449 
3,984 

4,062 
4,158 
4,200 

•  Per  gram  as  determined. 


Weights  of  food  eaten,  and  of  feces  for  five  days,  aud  per  cents,  of 
nutrients  digested. 


Total 
weight. 

Protein. 

N.X6.25. 

Fat. 

Nitrogen 

free 
extract. 

Fiber. 

Ash. 

Organic 
matter. 

Eaten  i?i  j  days. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Sheep  A,  C,  andD.eac 

ih,      5,000 

565 

160 

2,387 

1,201 

323 

4,313 

Feces  for  3  days. 

Sheep  A, 

2,094 

182 

50 

924 

547 

232 

1,703 

Sheep  C, 

1,957 

164 

98 

822 

501 

200 

1,585 

Sheep  D, 

2,071 

188 

62 

922 

551 

201 

1,723 

Amounts  digested 

Sheep  A, 

2,906 

383 

no 

1,463 

654 

91 

2,6lO 

Sheep  C, 

3,043 

401 

62 

1,565 

700 

123 

2,728 

Sheep  D, 

2,929 

377 

98 

1,465 

650 

122 

2,590 

Per  cent,  digested 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Sheep  A, 

67.8 

68.8 

61.3 

54-5 

28.2 

60.5 

Sheep  C, 

71.0 

38.8 

65.6 

58.3 

38.1 

63.3 

Sheep  D, 

66.7 

61.3 

61.4 

54-1 

37-8 

60.1 

Average 

68.5 

56.3 

62.8 

55.6 

34.7 

6J.3 

Heat  of  combust 

'ion  of  food  for  five  days  and  total  available  energy. 

Heats  of  combustion. 

Total 
available 

Per  cent. 

available 

Of  food 

Of  food 

Of  urine. 

energy. 

energy. 

eaten. 

Of  feces. 

digested. 

Estimated. 

Calories. 

Calories. 

Calories. 

Calories. 

Calories. 

Per  cent. 

Sheep  A, 

21,083 

8,506 

12,577 

333 

12,244 

58.1 

Sheep  C, 

21,083 

8,137 

12,946 

349 

12,597 

59.8 

Sheep  D, 

21,083 

8,698 

12,385 

328 

12,057 

57-2 

Average, 
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FEEDING  EXPERIMENTS  ON  THE  WINTER  FAT- 
TENING OF  LAMBS. 

BY  CHAS.  E.  LYMAN. 
(REPORTED    BY    C.    S.    PHELPS.) 

The  investigation  here  reported  was  undertaken  with  the 
idea  of  gaining  sonic  light  on  the  value  of  different  rations  and 
different  feeding  stuffs  on  the  winter  fattening  of  lambs.  The 
lambs  were  separated  into  three  lots.  The  first  and  second  lot 
included  10  lambs  each.  They  were  mostly  selected  grade 
Shropshires,  considerably  larger  and  rather  more  vigorous  than 
the  average  of  our  feeding  lambs.  The  third  lot  consisted  of 
200  lambs  of  medium  quality,  taken  from  a  carload  purchased 
in  Chicago.  They  were  range-fed  lambs  with  quite  a  propor- 
tion of  the  blood  of  the  "  down  "  breeds,  and  were  considered 
fairly  good  feeders. 

Description  of  Experiments  zvith  Lambs  of  First  and  Second 
Lots.  —  The  feeding  materials  used  in  these  tests  were  clover 
rowen  hay  of  good  quality  and  well  ripened  corn  silage  with  a 
large  proportion  of  ears,  whole  corn  of  the  common  Western 
varieties,  fine  wheat  bran,  and  pea  meal.  The  last  is  a  by- 
product from  the  preparation  of  split  peas,  and  consists  largely 
of  the  smaller  peas  which  are  culled  out  and  mixed  with  the 
hulls,  and  the  whole  ground  and  sold  under  the  name  of  pea 
meal. 

Lot  1  had  the  narrow  ration,  which  was  planned  to  consist 
of  three-fourths  pea  meal  and  one-fourth  corn,  with  about  one 

*  During  the  winter  of  1897-98,  the  Station  co-operated  with  Chas. 
E.  Lyman  of  Middlefield,  Conn.,  in  conducting  some  feeding  experi- 
ments on  the  fattening  of  lambs.  Mr.  Lyman  feeds  each  winter  about 
4,000  lambs,  which  are  bought  during  the  fall  months  in  the  Buffalo  or 
Chicago  markets,  and  thus  has  favorable  opportunities  for  selecting 
desirable  stock  for  feeding  experiments.  The  chief  purpose  of  the  ex- 
periment was  to  compare  the  effects  of  a  ration  giving  a  somewhat  wide 
nutritive  ratio,  with  those  of  one  giving  a  rather  narrow  nutritive 
ratio,  for  fattening  purposes.  Two  small  lots  of  lambs  were  used  for 
this  part  of  the  experiment.  In  addition  a  test  was  laid  out  with  a 
large  number  of  lambs,  with  what  was  designated  asa  "  business  ra- 
tion," to  ascertain  the  profits  of  feeding.  This  ration  was  considered  by 
Mr.  Lyman  to  be  nearly  a  balanced  ration  for  fattening  lambs.  Thus 
there  was  an  opportunity  afforded  for  comparing  what  is  commonly 
known  as  a  narrow  ration,  a  wide  ration,  and  a  "  balanced  "  ration. — 

W.  O.  Atwater. 
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part  clover  rowen  to  two  parts  of  silage  by  weight.  After 
feeding  this  ration  for  a  week  or  ten  days  it  became  apparent 
that  the  experiment  could  not  be  carried  out  on  the  lines  laid 
down,  if  profitable  gains  were  to  be  expected,  as  the  lambs  were 
not  disposing  of  a  satisfactory  amount  of  feed.  At  the  end  of 
about  ten  days  bran  was  substituted  for  a  part  of  the  pea  meal, 
making  the  ration  one-half  pea  meal,  one-fourth  bran,  and 
one-fourth  corn. 

Lot  2  was  fed  the  wider  ration,  which  consisted  of  three 
parts  corn  and  one  part  pea  meal,  the  corn  silage  and  hay  being 
the  same  in  quality  as  for  Lot  i.  The  proportion  of  the  grain 
feeds  used  in  the  ration  remained  the  same  throughout  the  ex- 
periment. The  coarse  fodders  used  consisted  of  nearly  two 
parts  of  corn  silage  to  one  part  of  clover  rowen  for  the  first 
period,  and  two  parts  of  corn  silage  to  one  and  one-half  parts  of 
clover  rowen  for  the  second  period.  The  total  grain  ration 
for  the  second  period  was  also  increased.  The  amounts  of  the 
various  feeding  stuffs,  and  the  total  nutrients  consumed  per 
day,  on  the  average,  by  the  first  two  lots  of  lambs  for  each  of 
the  two  periods,  are  shown  in  the  following  tables.  The  pro- 
portions of  total  dry  matter  and  of  digestible  nutrients  were 
estimated  from  average  figures'  for  composition  and  digesti- 
bility of  the  several  kinds  of  food  materials. 

Table  41.—  Total  weight  of  different  feeding  stuffs  and  of  digestible  nutrients 
in  daily  rations  fed  to  ten  lambs  of  the  first  lot. 


Total 

dry 

matter. 

Digestible  nutrients. 

Feeds  used. 

Total 
weight. 

Nutritive 

Protein. 

Fat. 

Carbo- 
hydrates. 

ratio. 

Period  I — 31  days. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Corn,         .... 

4 

3-5 

.23 

.12 

2.6l 

Bran,         .... 

2 

1.8 

.24 

.05 

•77 

Pea  meal,  .... 

10 

9.0 

1.68 

.06 

5.18 

Clover  rowen,    . 

9 

8.0 

.88 

.19 

3-30 

Silage,       .         .         . 

18 

4.4 

.18 

•  13 

2-54 

26.7 

3.21 

•  55 

14.40 

I  14.9 

Period  II — 31  days. 

Corn,         .... 

SVz 

4.8 

•32 

■  17 

3-59 

Bran,         .... 

s% 

4.8 

.66 

•15 

2.12 

Pea  meal, 

10 

9.0 

1. '68 

.06 

5.i8 

Clover  rowen,   . 

7 

6.2 

.69 

.15 

2.57 

Silage,       . 

14 

3-4 

.14 

.10 

1.97 

28.2 

3-49 

.63 

15.43 

I  :4.8 
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Table  42. —  Total  weight  of  different  feeding  stuffs  and  of  digestible  nutrients 
in  daily  rations  fed  to  ten  lambs  of  the  second  lot. 


Total 

dry 

matter. 

Digestible  nutrients. 

Total 

Nutritive 

weight. 

Protein. 

Fat. 

Carbo- 
hydrates. 

ratio. 

Period  I — ji  days. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Corn,         .... 

14 

12. 1 

.81 

•43 

9-13 

Pea  meal,  .... 

A% 

4-0 

.76 

•03 

2.33 

Clover  rowen,    . 

9 

8.0 

.88 

.19 

3-30 

Silage,       .... 

17 

4.2 

•17 

.12 

2.4O 

28.3 

2.62 

•77 

I7.I6 

1:7.2 

Period  II — ji  days. 

Corn,         .... 

17 

14.7 

•99 

•53 

II.08 

Pea  meal,  .... 

SV2 

4.9 

.92 

.03 

2.85 

Clover  rowen,    . 

9 

8.0 

.88 

.19 

2.40 

Silage,       .... 

12 

3-0 

.12 

.08 

I.69 

30.6 

2.91 

.83 

18.02 

i  :6.8 

Cost  of  Producing  100  Pounds  Gain  in  Live  Weight.  —  The 
experiment  began-  December  21.  The  two  lots  of  10  lambs 
each  were  very  nearly  of  a  size,  the  total  weight  of  the  lambs 
of  Lot  1  being  13  pounds  more  than  that  of  Lot  2.  When  the 
experiment  began,  Lot  1  weighed  882  pounds.  On  January 
21  the  weight  was  987  pounds,  making  a  gain  in  31  days  of  105 
pounds,  or  an  average  of  io-|  pounds  for  each  lamb.  During 
the  31  days  of  the  second  period  the  gain  in  weight  was  137 
pounds,  or  13.7  pounds  per  lamb. 

Lot  2  on  December  21  weighed  869  pounds,  while  on  Jan- 
uary 21  this  lot  weighed  1,034  pounds,  making  a  gain  of  165 
pounds  in  31  days,  or  16J  pounds  per  lamb.  On  February  21 
the  weight  of  this  lot  of  lambs  was  1,150  pounds,  giving  a  gain 
of  116  pounds  in  31  days,  or  11.6  pounds  per  lamb  during  the 
second  period.  It  will  be  seen  that  the  gains  for  the  second 
lot,  which  were  fed  the  wide  rations,  are  considerably  larger 
than  for  the  first  lot,  which  had  the  narrow  ration. 

The  wide  ration  (Lot  2)  was  somewhat  more  expensive  than 
the  narrow  ration  (Lot  1),  but  the  average  cost  of  100  pounds 
of  increase  was  16  cents  less  for  the  lambs  fed  the  wide  ration. 
The  following  table  shows  the  gains  for  each  period,  the  datty 
cost  of  the  rations,  and  the  cost  of  100  pounds  of  increase  in 
live  weight: 
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Table  43.—  Pecuniary  economy  of  the  different  rations  fed  lots  one  and  two. 


\ 

Daily  ration. 

Lot 

Period. 

Total 
weight 
of  ten 
lambs 
at  the 

beginning 
and  end 

of  period. 

Gain 

for 

period. 

Cost  of 

ration 

per 

day. 

cents. 
1S.0 

20.1 
19.  \ 

19.8 

21.  S 
20.8 

Total 
cost 
of  pro- 
ducing 
100  lbs. 
gain  live 
weight. 

Character  and  amounts. 

No. 

Total 

weight. 

No. 

Duration. 

Narrow  ration. 
Concentrated  feeds:  pea  meal, 

10;  corn,  4;  bran,  2, 
Coarse  fodders:  clover  rowen, 

9;  silage,  18,  . 
Concentrated  feeds:  pea  meal, 

10;  corn,  slA;  bran,  Sj4, 
Coarse  fodders:  clover  rowen, 

7;  silage,  14,  .   • 

lbs. 

"  \\  • 

21      )  : 

■1 

■I 

1897-8. 

Dec.  21 

to 
Jan.  21. 

Jan.   21 

to 
Feb.  21. 

lbs. 
882) 
987) 
987) 
1,124) 

lbs. 

I05 
137 

$5-31 
4-55 

Total, 

242 

Average, 

Wide  ration. 
Concentrated  foods:  corn,  14; 

pea  meal,  4^, 
Coarse  fodders,  clover  rowen, 

9;  silage,  17,  . 
Concentrated  foods;  corn,  17; 

pea  meal,  5^, 
Coarse  fodders:  clover  rowen, 

9;  silage,  12,  . 

4.93 

**>    2 

26     ) 

h  2 
21  )| 

■1 

Dec.  21 

to 
Jan.  21. 

Jan.    21 

to 
Feb.  21. 

869) 

1,034) 

.1,034) 

1,150) 

165 
Il6 

3.72 
5.82 

Total, 

28l 

Average, 

4.77 

- ;  • i 

Description  of  Experiments  zvith  Lambs  of  the  Third  Lot.  — 
The  lambs  in  this  test  consisted  of  a  lot  of  200  selected  from 
a  carload  of  feeding  lambs  bought  in  Chicago,  November  17, 
1897.  They  arrived  in  Middlefield,  Conn.,  on  November  20, 
having  been  three  days  in  transit.  They  were  what  are  called 
"  natives  "  in  Chicago.  Nearly  all  of  them  had  black  or  smut 
faces,  and  apparently  carried  quite  a  proportion  of  the  blood  of 
the  "  down "  breeds.  They  were  considered  good  feeders. 
The  lambs  were  sheared  a  few  days  after  arrival,  and  clipped  an 
average  of  3J  pounds  of  medium  wool  per  lamb.  The  lot  of 
200  lambs  averaged  73-I  pounds  each  in  weight  when  the  ex- 
periment began,  December  1,  1897.  During  the  ten  days  pre- 
vious, while  they  were  being  "  put  on  to  their  feed,"  they 
gained  an  average  of  nearly  five  pounds  each  above  their 
weight  in  Chicago. 

There  were  three  feeding  periods  in  the  test,  of  15,  16,  and 
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17  days  each,  and  the  rations  fed  during  the  three  periods  varied 
slightly.  The  feeding  stuffs  used  in  this  test  were  similar  to 
those  used  in  tests  I  and  2.  The  amount  and  proportions  of 
the  clover  rowen  and  corn  silage  were  nearly  the  same  through- 
out the  three  periods.  Any  feed  left  in  the  racks  was  removed 
after  a  reasonable  length  of  time,  re-weighed,  and  deducted. 
The  amount  of  refuse  feed,  however,  was  very  slight.  At  the 
start,  corn  and  pea  meal  in  equal  parts  were  used.  After  the 
first  two  or  three  weeks  it  became  evident  that  this  was  not  a 
ration  upon  which  the  animals  would  continue  to  thrive  and 
remain  vigorous.  Toward  the  end  of  the  first  period  some  of 
the  lambs  were  becoming  lame;  and,  on  the  whole,  the  lambs 
were  not  making  good  growth. 

After  feeding  about  ten  days  in  the  second  period,  a  small 
proportion  of  wheat  bran  was  added  to  the  ration.  The  bran 
apparently  was  not  added  in  sufficient  quantities,  and  the  gains 
made  during  this  period  were  not  equal  to  the  gains  made  in 
the  first  period.  During  the  third  period  there  was  added  a 
larger  proportion  of  wheat  bran,  making  the  ration  one  part 
each  of  pea  meal  and  bran,  with  one  and  one-third  parts  of 
corn.  This  had  a  very  beneficial  effect,  as  seen  by  the  large 
increase  in  weight  during  the  third  period. 

The  kinds  and  weights  of  feed  and  the  total  digestible  nu- 
trients fed  per  day  during  the  three  periods  are  shown  in 
Table  44  beyond.  The  proportions  of  total  dry  matter  and  of 
digestible  nutrients  were  estimated  from  average  figures  for 
composition  and  digestibility  of  the  several  kinds  of  food  ma- 
terials. 

Cost  of  Producing  100  Pounds  Gain  in  Live  Weight.  —  At  the 
beginning  of  the  first  period,  December  1,  the  200  lambs 
weighed  14,700  pounds,  and  their  weight  December  15  was 
15,840  pounds,  giving  a  gain  of  1,140  pounds  in  15  days,  or  at 
the  rate  of  5.7  pounds  per  lamb  for  the  period. 

The  second  feeding  period  was  from  December  16  to  Jan- 
uary 1,  16  days.  Near  the  end  of  this  period  it  became  neces- 
sary to  butcher  four  lambs  that  were  losing  the  use  of  their 
limbs,  and  their  live  weight  was  taken  and  included  in  the  total 
weights  at  the  end  of  the  experiment.  The  weight  of  200 
lambs  on  December  16,  was  15,840  pounds.  The  weight  of 
200  lambs  January  1  (including  four  killed  during  the  period) 
was  16,530  pounds,  showing  a  gain  in  16  days  of  690  pounds. 
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Table  44. —  Total  weight  of  different  feeding  stuffs  and  of  digestible  nutrients 
in  the  daily  rations  fed  to  two  hundred  lambs  of  the  third  lot. 


Digestible  nutrients. 

Feeds  used. 

Total 

Dry 

Nutritive 

weight. 

matter. 

Protein. 

Fat. 

Carbo- 
hydrates. 

ratio. 

Period      I. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Corn,         .... 

I67 

144.3 

9.69 

5.18 

108.88 

Pea  meal, 

167 

149.5 

28.06 

1. 00 

86.51 

Clover  rowen,    . 

148 

I3I.4 

14.50 

3.  II 

54.32 

Silage, 

325 

80.0 

3-25 

2.28 

45.83 

505.2 

55-50 

11.57 

295.54 

1:5.8 

Period    II. 

Corn,         .... 

I8l 

I56.4 

10.50 

5.61 

Il8. OI 

Pea  meal, 

138 

123.5 

23.18 

0.83 

71.48 

Bran,         .        .         . 

9 

7-9 

1.07 

0.25 

3-47 

Clover  rowen,    . 

141 

125.2 

13.82 

2.96 

51-75 

Silage,       .         .         . 

316 

77-7 

3-i6 

2.21 

44.56 

490.7 

51.73 

11.86 

289.27 

I  :6.i 

Period  III.     (196  lambs.) 

Corn,         .... 

132 

114. 0 

7.66 

4.09 

86.06 

Bran,         .         . 

100 

88.1 

11.90 

2.80 

38.50 

Pea  meal, 

100 

89.5 

16.80 

0.60 

51.80 

Clover  rowen,    . 

146 

129.6 

14-31 

3-07 

53.58 

Silage,       .... 

301 

74.0 

3.01 

2. 11 

42.44 

495-2 

53.68 

12.67 

272.38 

1:5.6 

Digestible  nutrients  (calculated 

for  ten  lambs,  1  day). 

Period      I. 

25.3 

2.78 

.58 

14.78 

Period    II. 

24.5 

2-59 

•59 

14.46 

Period  III. 

25.3 

2-74 

•65 

14.00 

The  third  feeding  period  comprised  the  first  17  days  of 
January.  During  this  period  it  became  necessary  to  butcher 
two  more  lambs  from  the  same  cause  as  before,  and  by  accident 
one  died  from  rupture.  The  gains  during  this  period  were  as 
follows  :  Weight  of  196  lambs  January  1,  1898,  16,255  pounds ; 
weight  of  196  lambs  on  January  18  (including  two  butchered 
and  one  died),  17,485  pounds;  196  lambs  gained  in  17  days 
1,230  pounds.  When  reduced  to  a  period  of  15  days,  this  gives 
a  gain  of  1,085  pounds,  or  at  the  rate  of  5.54  pounds  per  lamb. 
The  experiment  was  not  continued  longer,  as  the  lambs  were 
as  fat  and  as  heavy  as  the  market  required. 
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In  estimating  the  cost  of  the  rations,  hay  has  been  valued  at 
$10  per  ton,  corn  silage  at  $3  per  ton,  corn  at  38JC.  per  bushel 
(56  pounds),  bran  at  $15,  and  pea  meal  at  $13  per  ton.  The 
cost  of  producing  100  pounds  of  gain  in  live  weight  for  the 
whole  period  was  $7.91,  while  in  the  third  period  the  cost  was 
$4.85.  In  the  first  period  the  gain  Was  made  at  the  rate  of  5.70 
pounds,  in  the  second  period  3.24  pounds,  and  in  the  third 
period  5.54  pounds  per  lamb  for  uniform  periods  of  15  days. 

The  details  of  this  experiment  with  the  third  lot  of  lambs  are 
summarized  in  the  following  table: 

Table  45. —  Pecuniary  economy  of  different  rations  fed  lot  three. 


Daily  ration. 


Kinds  and  amounts  of  each. 


Corn,  167:  pea  meal,  167,  . 
Clover  rowen,  148;  silage,  325, 
Corn,   181;   pea  meal,  138; 

bran,  9,  . 
Clover  rowen,  141;  silage,  316, 
Corn,   132;    pea  meal,   100; 

bran,  100, 
Clover  rowen,  146;  silage,  301, 


Total 
weight. 


lbs. 

334/ 

473) 

328  I 
457  ) 


332 
447 


Period. 


Total 
No.  of 
lambs. 


200 


200 


ig6 


No. 


Duration. 


1897-8. 

Dec.  1  to 
Dec.  16. 

Dec.  16  to 
Jan.  1. 

Jan.  1  to 
Jan.  16. 


Total 
weight  of 

lambs  at 
beginning 

and  end 
of  period. 


lbs. 
14,700  ) 
I5.840  f 

15,840  ) 
16,530  f 

16,255 

17,485 


Gain 

for 

period. 


lbs. 

1,140 

690 

1,230 


Cost  of 
ration 


lay. 


$3.48 
3-4i 
3-51 


Total 
cost 
of  pro- 
ducing 
100  lbs. 
gain  live 
weight. 


$4.58 
7.9I 

4.85 


WHAT  THE  EXPERIMENTS  AND  OUR  EXPERIENCE  TEACH. 

Taken  together  with  our  experience  in  feeding  2,000  to 
4,000  lambs  each  winter,  the  experiments  tend  to  show  that  a 
mixture  of  feeding  stuffs  so  combined  as  to  furnish  a  palatable 
and  wholesome  ration  is  of  greater  importance  in  feeding  lambs 
than  the  chemical  composition  of  the  ration.  Lambs,  when 
first  placed  on  a  grain  ration,  will  usually  make  rapid  gains  for 
a  short  time  irrespective  of  the  composition  of  the  ration,  but 
unless  the  ration  is  a  palatable  one  and  well  suited  for  growth 
as  well  as  fattening,  the  lambs  will  not  continue  to  eat  vigor- 
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ously,  and  the  gains  will  soon  be  greatly  reduced.  Our  ex- 
perience has  shown  that  wheat  bran  should  constitute  a  con- 
siderable part  of  the  ration  if  good  gains  are  to  be  expected  for 
periods  of  considerable  length.  This  was  well  illustrated  in 
feeding  the  10  lambs  designated  as  Lot  2.  In  the  first  period 
the  gains  were  at  the  rate  of  16.5  pounds  per  lamb  per  month  of 
31  days,  while  in  the  second  period,  although  the  ration  was 
considerably  larger,  the  gain  was  reduced  to  11.6  pounds  per 
lamb.  The  absence  of  bran  in  this  ration,  we  feel,  accounts  in 
a  great  measure  for  the  lower  gains  after  the  feeding  had  been 
continued  for  quite  a  time.  In  the  case  of  Lot  1  the  ration 
in  the  second  period  was  somewhat  heavier  than  in  the  first 
period,  the  change  being  mainly  the  substitution  of  bran  for  a 
part  of  the  corn,  and  in  this  case  the  gains  in  the  second  period 
over  those  of  the  first  were  increased  3.2  pounds  per  lamb  for 
the  period  of  31  days.  The  absence  of  bran  from  the  ration 
in  the  case  of  lambs  which  are  growing  rapidly  is  very  likely  to 
occasion  a  weakness  of  the  legs  and  a  general  lack  of  vigor. 

It  is  desirable  to  induce  the  lambs  to  eat  as  large  a  grain 
ration  as  possible  if  rapid  gains  are  to  be  expected.  In  order 
to  do  this  the  coarse  fodder  of  the  ration  should  be  as  whole- 
some and  nutritious  as  possible.  For  a  dry  feed  nothing  has 
proven  superior  to  clover  hay  in  our  experience.  We  have 
had  a  large  experience  in  the  use  of  silage  in  connection  with 
lamb  feeding,  and  have  generally  got  satisfactory  results  from 
its  use  when  the  quality  of  the  silage  has  been  good.  Only 
silage  from  well  ripened  corn  will  give  satisfactory  results. 
Such  varieties  should  be  grown  as  will  mature  suitable  for  seed 
in  this  climate,  and  the  corn  should  not  be  harvested  for  silage 
until  the  ears  are  well  ripened  and  a  large  part  of  the  water  has 
escaped  from  the  stalks  and  leaves.  Silage  with  a  large  amount 
of  water  is  sour  and  is  always  poorly  eaten  by  lambs. 

The  ration  which  in  the  long  run  has  given  us  the  most 
satisfactory  results  in  feeding  lambs  is  one  very  similar  to  that 
used  in  the  third  period  with  the  large  lot  of  lambs.  A  grain 
ration  consisting  of  one-third  corn,  one-third  bran,  and  one- 
third  pea  meal  by  weight,  together  with  coarse  fodder  con- 
sisting of  clover  hay  or  clover  rowen  one  part,  and  corn  silage 
two  parts,  has,  on  the  whole,  given  us  very  satisfactory  returns. 
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REPORTED  BY  W.  O.  ATWATER  AND  F.  G.  BENEDICT. 

In  connection  with  the  work  of  the  Station  during  the  past 
year  various  materials  used  as  food  for  animals  have  been 
analyzed.  Some  of  these  analyses  were  made  in  connection 
with  studies  of  rations  fed  to  milch  cows  and  are  included  in 
this  report,  although  the  details  of  the  investigations  are  re- 
served for  future  publication.  Others  were  made  in  connec- 
tion with  the  digestion  experiments  with  sheep,  and  still  others 
in  connection  with  the  field  and  plot  experiments  with  differ- 
ent crops  and  fertilizers,  referred  to  in  other  parts  of  this  report. 
Many  of  the  analyses  of  forage  plants  grown  on  the  experi- 
mental plots  and  the  feeding  stuffs  used  in  the  digestion  experi- 
ments were  made  during  the  year  1897-1898,  but  as  the  experi- 
ments to  which  they  belonged  were  not  discussed  in  the  Report 
for  1897,  they  were  reserved  for  publication  in  the  present  re- 
port. Besides  the  analyses  of  fodders  and  feeding  stuffs  many 
analyses  of  uneaten  residue  and  of  feces  were  made  in  connec- 
tion with  the  sheep  digestion  experiments  reported  above. 
These  analyses  have  already  been  given  in  connection  with  the 
details  of  the  experiments  and  are  not  included  in  the  following 
tables. 

The  methods  of  analyses  were,  in  general,  those  recom- 
mended by  the  Association  of  Official  Agricultural  Chemists, 
though  minor  modifications  have  been  found  desirable. 

The  results  of  the  analyses  as  calculated  to  water  content 
at  the  time  of  sampling  are  given  in  Table  46,  page  235.  In 
this  table  the  materials  are  grouped  somewhat  according  to 
their  water  content  at  the  time  of  taking  the  sample,  as  follows : 

Green  fodders,  silage,  cured  hay  and  fodder,  grain  and 
milling  by-products. 

The  percentage  composition  of  the  water-free  substance 
(dry  matter)  is  shown  in  Table  47,  page  239.  The  fuel  values 
per  pound  are  calculated  according  to  the  usage,  which 
assumes  that  one-hundredth  of  a  pound  of  protein  or  carbo- 
hydrates has  a  fuel  value  of  18.6 ;  a  hundredth  of  a  pound  of  fat, 
42.2  calories.  It  has  been  pointed  out  in  previous  reports,  and 
we  reiterate  with  emphasis,  that  these  factors  for  fuel  values  are 
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in  no  sense  to  be  regarded  as  accurately  settled.  Such  calcula- 
tions of  fuel  values  afford  an  approximate  method  for  compar- 
ing different  foods  and  feeding  stuffs  with  respect  to  the  quan- 
tities of  energy  which  they  are  capable  of  yielding  to  the  body. 
But  these  figures  do  not  give  an  exact  measure  of  the  nutritive 
effects  of  the  food  materials.  Indeed,  we  think  they  are  in 
some  cases  quite  far  from  such  a  measure.  The  total  energy 
in  the  different  feeding  stuffs  as  obtained  by  burning  with  the 
bomb  calorimeter  was  also  determined  in  many  instances.  The 
whole  subject  of  fuel  values  and  nutritive  effects  of  materials 
used  as  the  food  of  animals  and  man  is  now  being  studied  by 
the  Station. 

Two  sets  of  averages  are  given  in  Tables  46  and  47  beyond. 
The  first  is  the  average  of  the  samples  published  for  the  first 
time  in  the  present  report.  The  second  is  the  average  of  all 
analyses  of  similar  materials  made  up  to  the  present  time  in 
this  laboratory. 

DESCRIPTION  OF  SAMPLES. 

The  samples  of  feeding  stuffs,  the  analyses  of  which  are  re- 
ported in  the  following  tables,  may  be  described  as  follows: 

Green  Fodders  and  Grasses. 

1,967,  1,968,  1,969,  1,970.  Brome  grass  (Bro?nus  inermis).  —  Grown 
in  the  Station  grass  garden  in  1898.  Samples  were  taken  July  2d,  when 
just  past  bloom. 

No.  1,967  was  from  a  plot  to  which  no  fertilizer  had  been  applied; 
growth,  small,  thin,  pale  in  color,  with  little  bottom  growth. 

No.  1,968  was  from  a  plot  which  had  dissolved  bone-black  at  the  rate 
of  320  pounds  per  acre  and  muriate  of  potash  at  the  rate  of  160  pounds 
per  acre.  Growth,  much  like  growth  on  plot  without  fertilizers.  Thin, 
pale  in  color,  but  little  bottom  growth. 

No.  1 ,969  was  from  a  plot  which  had  dissolved  bone-black  and  muriate 
of  potash  at  the  same  rate  as  1,968,  and,  in  addition,  nitrate  of  soda  at  the 
rate  of  160  pounds  per  acre.  Growth,  quite  heavy,  fair  color,  thick,  and 
leafy. 

No.  1,970  was  from  a  plot  which  had  dissolved  boneblack  and  muriate 
of  potash  at  the  same  rate  as  1,968,  and,  in  addition,  nitrate  of  soda  at  the 
rate  of  480  pounds  per  acre.  Growth,  dense,  heavy  growth,  dark  green 
color,  thick  and  leafy. 

1,856,  1,973,  1,855,  *i976,  1^57,  *>977,  1*858,  1,978.  Meadow  fescue 
(Festuca  elatior). — Grown  in  the  Station  grass  garden  in  1897-1898. 
Samples  1,855,  1.856,  1,857,  1,858,  were  taken  on  June  25,  1897,  when  a 
little  past  full  bloom.  Samples  1,975,  1.976,  1,977,  1,978,  were  taken 
July  2,  1898,  when  just  past  bloom. 
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No.  1,856  and  1,975  were  from  plots  which  had  no  fertilizer.  Growth 
for  each  season  was  much  the  same.  Pale  in  color,  thin  and  small,  with 
very  little  leaf  and  bottom  growth. 

Nos.  1,855  and  1,976  were  from  plots  which  had  dissolved  boneblack 
at  the  rate  of  320  pounds  per  acre,  and  muriate  of  potash  at  the  rate  of 
160  pounds  per  acre.  Growth,  slightly  heavier  yield  than  on  plots  with  no 
fertilizer  but  grass,  pale  in  color,  thin  and  not  leafy. 

Nos.  1,857  and  1,977  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  1,855,  and,  in  addition,  nitrate 
of  soda  at  the  rate  of  160  pounds  per  acre.  Growth,  fair  in  color,  heavy 
growth  both  seasons,  not  as  dense  and  leafy  as  on  plot  with  largest 
amount  of  nitrogen. 

Nos.  1,858  and  1,978  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  1,855,  and,  in  addition,  nitrate 
of  soda  at  the  rate  of  480  pounds  per  acre.  Growth,  very  heavy,  dark 
green  in  color,  dense  leafy  growth,  with  an  especially  heavy  bottom 
growth. 

1,852,  1,965,  1,851,  1,964,  1,855,  1,965,  1,854,  1,966.  Orchard  grass 
(Dactylis  glomerata).  —  Grown  in  Station  grass  garden  in  1897  and  1898. 
Samples  1,852,  1,851,  1,853,  1,854,  were  taken  on  June  19,  1897,  when  a 
little  past  full  bloom. 

Samples  1,963,  1,964,  1,965,  1,966,  were  taken  on  June  21, 1898,  when 
just  past  bloom. 

Nos.  1,852  and  1,963  were  from  a  plot  which  had  no  fertilizer. 
Growth,  much  the  same  each  season,  thin,  very  pale  in  color,  with  small 
amount  of  bottom  growth. 

Nos.  1,851  and  1,964  were  from  plots  which  had  dissolved  boneblack 
at  the  rate  of  320  pounds  per  acre  and  muriate  of  potash  at  the  rate  of  160 
pounds  per  acre.  Growth,  a  little  heavier  each  season  than  on  nothing 
plots,  color  pale,  and  bottom  growth  light. 

Nos.  1,853  and  1,965  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  1,851,  and,  in  addition,  nitrate 
of  soda  at  the  rate  of  160  pounds  per  acre.  Growth,  much  alike  each 
season.     Quite  heavy,  fair  color,  bottom  growth  thick. 

Nos.  1,854  and  1,966  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  185 1  and,  in  addition,  nitrate  of 
soda  at  the  rate  of  480  pounds  per  acre.  Growth,  very  heavy  each 
season,  y/z  to  4  ft.  tall,  very  dense  bottom  growth,  rich  green  color. 

1,860,  1,8^9,  1,861,  1,862.  Red  top  {A grostis  vulgaris).  —  Grown 
in  the  Station  grass  garden  in  1897.  The  samples  were  taken  July  24, 
1897,  in  early  seed  stage,  somewhat  browned  by  recent  heavy  rains. 

No.  1,860  was  from  a  plot  which  had  no  fertilizer.  Growth,  small, 
thin,  and  spindled,  pale  in  color. 

No.  1,859  was  from  a  plot  which  had  dissolved  boneblack  at  the  rate 
of  320  pounds  per  acre  and  muriate  of  potash  at  the  rate  of  160  pounds 
per  acre.  Growth,  a  little  heavier  than  on  nothing  plot,  pale  in  color, 
small  amount  of  bottom  growth. 
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No.  1,861  was  from  a  plot  which  had  dissolved  boneblack  and 
muriate  of  potash  at  the  same  rate  as  1,859,  an<i,  in  addition,  nitrate  of 
soda  at  the  rate  of  160  pounds  per  acre.  Growth,  fair  in  color,  medium 
heavy  with  leafy  bottom  growth. 

No.  1,862  was  from  a  plot  which  had  dissolved  boneblack  and 
muriate  of  potash  at  the  same  rate  as  1,859,  and,  in  addition,  nitrate  of 
soda  at  the  rate  of  480  pounds  per  acre.  Growth,  heavy,  rich  green  in 
color,  dense  bottom  growth. 

1,848,  1,971,  1,847,  f>972>  ',849,  1,973,  1,850,  1,974.  Timothy 
(Phleum pratense).  —  Grown  in  the  Station  grass  garden  in  1897  and  1898. 
Samples  1,848,  1,847,  1,849,  I.85o>  were  taken  on  July  15,  1897,  in  the 
early  seed  stage.  Samples  1,971,  1,972,  1,973,  1,974,  were  taken  on  July 
n,  1 898,,  when  just  past  bloom. 

Nos.  1,848  and  1,971  were  from  plots  which  had  no  fertilizer. 
Growth,  thin  and  pale  in  color,  uneven  and  small  with  little  bottom 
growth. 

Nos,  1,847  and  1,972  were  from  plots  to  which  was  applied  dissolved 
boneblack  at  the  rate  of  320  pounds  to  the  acre  and  muriate  of  potash  at 
the  rate  of  160  pounds  per  acre.  Growth,  a  little  heavier  than  where  no 
fertilizer  was  used,  color  pale,  slender,  and  not  leafy. 

Nos.  1,849  and  1,973  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  1,847,  and,  m  addition,  nitrate 
of  soda  at  the  rate  of  160  pounds  per  acre.  Growth,  quite  heavy,  fair 
color,  medium  amount  of  leaf  growth. 

Nos.  1,850  and  1,974  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  1,847,  and,  in  addition," nitrate 
of  soda  at  the  rate  of  480  pounds  per  acre.  Growth,  very  heavy  and 
dense,  dark  green  in  color  and  very  leafy. 

1,872,  1880,  6,002,  6,003,  1,871,  1,876,  6,004,  b>°o5->  ',879,  6,006,  1,878, 
6,007,  J>877,  6,008,  1,875,  6,009,  f>£74'  6,010,  1,873,  6,011.  Cow  pea 
fodder. — Grown  by  the  Station  in  1897  and  1898  as  part  of  a  special 
nitrogen  experiment.  For  a  description  of  the  experiment  see  pages 
of  this  Report.  Samples  1, 871  to  1,880  inclusive  were  taken  on  September 
28,  1897.  At  this  time  there  was  a  full  growth  of  fodder  with  a  few  seed 
pods  formed.  Samples  6,002  to  6,011  inclusive  were  taken  on  October  4, 
1898. 

Nos.  1,872,  1,880,  6,002,  and  6,003  were  from  a  plot  which  had  no 
fertilizer. 

Nos.  1,871,  1,876,  6,004,  and  6,005,  were  from  plots  which  had  dis- 
solved boneblack  at  the  rate  of  320  pounds  per  acre  and  muriate  of 
potash  at  the  rate  of  160  pounds  per  acre. 

Nos.  1,879  and  6,006  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  1,871,  and,  in  addition,  nitrate 
of  soda  at  the  rate  of  160  pounds  per  acre. 

Nos.  1,878  and  6,007  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  1,871,  and,  in  addition,  nitrate 
of  soda  at  the  rate  of  320  pounds  per  acre. 
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Nos.  1,877  and  6,008  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  1,871,  and  in  addition  nitrate 
of  soda  at  the  rate  of  480  pounds  per  acre. 

Nos.  1,875  and  6,009  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  1,871,  and  in  addition  sulphate 
of  ammonia  at  the  rate  of  120  pounds  per  acre. 

Nos.  1,874  and  6,010  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  1,871,  and  in  addition  sulphate 
of  ammonia  at  the  rate  of  240  pounds  per  acre. 

Nos.  1,873  and  6,011  were  from  plots  which  had  dissolved  boneblack 
and  muriate  of  potash  at  the  same  rate  as  1,871,  and  in  addition  sulphate 
of  ammonia  at  the  rate  of  360  pounds  per  acre. 

1,913,  i,9*4-  Barley  and  pea  fodder. —  Used  in  sheep  digestion 
experiment  No.  49.  The  samples  were  taken  October  15,  1897,  and 
October  19,  1897,  respectively. 

There  was  but  a  light  crop  of  barley  with  seed  partially  formed. 
Peas  had  but  a  few  pods  formed  and  the  vines  were  small. 

1,913,  1,916.  Barley  fodder. —  Used  in  sheep  digestion  experiment 
No.  50.  No.  1,915,  sampled  October  15,  1897,  light  crop  ;  seed  beginning 
to  form.  No.  1,916,  sampled  October  19,  1897,  light  crop,  seed  partially 
formed. 

1,881,  1,882.  Oat  and  pea  fodder.—  Used  in  sheep  digestion  experi- 
ment No.  46.  The  samples  were  taken  July  17  and  24,  1897.  In  the 
first  sample  (July  17)  the  oat  seeds  were  formed,  but  quite  soft,  peas 
nearly  out  of  bloom  with  many  seeds  partially  formed.  In  the  second 
sample  ( July  24)  the  oat  seeds  were  quite  firm  and  most  of  the  peas  were 
seeded. 

i,88j,  1,884,  6,00/.  Soy  bean  fodder.—  Used  in  sheep  digestion  ex- 
periment No.  47.  1,883  and  1,884  were  sampled  August  28  and  Septem- 
ber 1,  1897.  Condition  of  growth  about  the  same  for  each  sample.  At 
the  time  the  samples  were  taken  the  fodder  was  well  grown  and  most  of 
pods  and  many  seeds  were  developed. 

No.  6,001.  Green  soy  bea?i fodder.—  October  3,  1898.  Most  of  the 
seed  well  ripened.      Vines  beginning  to  die  at  bottom.      Heavy  growth. 

i,88j,  /,886.  Sweet  corn  fodder.—  "Branching  Sweet"  variety. 
Used  in  sheep  digestion  experiment  No.  48.  Sampled  September  17  and 
September  20,  1897,  when  seed  was  somewhat  firm,  but  fodder  still  quite 
succulent. 

2,000.  Ensilage  corn  {Ohio  white  dent).  October  3,  1898.  Seed 
well  ripened.     Stalks  with  many  of  lower  leaves  dead. 

Ensilage. 
1,922,  1,927,  1,980,  2,000.     Corn  ensilage.—  1,922,  1,927  analyzed  in 
connection  with  cow-feeding  experiments.      1,980  from  Storrs  College. 
Sampled  February  18,  1898.     2,000  (see  page  above). 

Cured  Fodders  and  Hays. 
1,979,  1,983.     Com  stover.—  From  Storrs  College.     Sampled  Feb- 
ruary 10  and  April  4,  1898. 

1,921.     Hay  clover,  rowen. 
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1,933.     Hay  clover  (%  grasses). 

1,984-1,999.  Hungarian  Hay. —  From  pot  experiments  Nos.  13-28. 
Harvested  September  3,  1898. 

1,926,  1,932,  1,934,  1,937,  1,938,  1,939.  Hay  {mixed  grasses). — 
Analyzed  in  connection  with  cow-feeding  experiments. 

1,940.  Rowenhay. —  Used  in  digestion  experiment  No.  51.  Mixed 
grasses  nearly  free  from  clover;  harvested  in  good  condition. 

1,942,  1,943,  1,982.  Fine  rowen  hay  {mixed  grasses).  Used  in 
sheep  digestion  experiments  Nos.  52,  53,  and  54,  respectively. 

1,981.     Rowen  hay.— From  Storrs  College.     Sampled  Feb.  10,  1898. 

1,931.     Hay  (second  quality).  —  Used  in  cow-feeding  experiment. 

Milling  and  By-products. 
1,928.     Chicago  gluten  meal. —  Used  in  cow-feeding  experiment. 
1,960,  1,961.     Chicago  gluten  meal. —  From  Storrs  College. 
1,935.     Cleveland  flax  m.eal. —  Used  in  cow-feeding  experiment. 
1,925,  1,929,  1,936.     Cotton-seed  meal. —  Used  in  cow-feeding  experi- 
ments. 

1.957,  1,962.     Cotton-seed  meal. —  From  Storrs  College. 
1,924.     Quaker  oat  feed. —  Used  in  cow-feeding  experiment. 
1,944.     Quaker  oat  feed. — Used  in  sheep  digestion  experiment  No.  54. 
1,923,  1,930.      Wheat  brail. —  Used  in  cow-feeding  experiments. 

1.958,  1,959.      Wheat  bran. —  From  Storrs  College. 

1,836-1,845  and  6,012-6021.  Soy  beans. —  Grown  by  the  Station  in 
1897  and  1898,  as  part  of  a  special  nitrogen  experiment. 

1,836,  1,837,  6,012,  6,013  were  from  plots  which  had  no  fertilizer. 

1,838,  1,839,  6,°i4,  6,015  were  from  plots  which  had  dissolved  bone- 
black  at  the  rate  of  320  pounds  per  acre  and  muriate  of  potash  at  the  rate 
of  160  pounds  per  acre. 

1.840,  6,016  were  from  plots  which  had  dissolved  boneblack  and 
muriate  of  potash  at  the  same  rate  as  1,838,  and  in  addition  nitrate  of 
soda  at  the  rate  of  160  pounds  per  acre. 

1.841,  6,017  were  from  plots  which  had  dissolved  boneblack  and 
muriate  of  potash  at  the  same  rate  as  1,838,  and  in  addition  nitrate  of 
soda  at  the  rate  of  320  pounds  per  acre. 

1.842,  6,018  were  from  plots  which  had  dissolved  boneblack  and 
muriate  of  potash  at  the  same  rate  as  1,838,  and  in  addition  nitrate  of 
soda  at  the  rate  of  480  pounds  acre. 

1.843,  6,019  were  from  plots  which  had  dissolved  boneblack  and 
muriate  of  potash  at  the  same  rate  as  1,838,  and  in  addition  sulphate  of 
ammonia  at  the  rate  of  120  pounds  per  acre. 

1.844,  6,c2o  were  from  plots  which  had  dissolved  boneblack  and 
muriate  of  potash  at  the  same  rate  as  1,838,  and  in  addition  sulphate  of 
ammonia  at  the  rate  of  240  pounds  per  acre. 

1.845,  6,021  were  from  plots  which  had  dissolved  boneblack  and 
muriate  of  potash  at  the  same  rate  as  1,838,  and  in  addition  sulphate  of 
ammonia  at  the  rate  of  360  pounds  per  acre. 

1.846,  Four  o'clock  seed. —  From  John  V.  Oberhaltze,  Esmeralda, 
Florida.  Sent  through  Department  of  Agriculture,  Washington,  D.  C. 
The  whole  seed,  including  both  kernel  and  hulls,  was  analyzed. 
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TABLE  46. —  Composition   of  fodders   and  feeding    stuffs    analyzed    iSyj-yS, 
Calculated  to  ivater  content  at  time  of  taking  sample. 


Labora- 

! 

Nitrogen 

Fuel  value 

tory 

Feeding  stuffs. 

Water.  Prol 

Fat. 

free 

Fiber. 

Ash. 

per 

No. 

1 

extract. 

pound. 

Green  fodders. 

Per  ct.  1 

3er  ct. 

Per  ct 

Per  ct. 

Per  ct. 

Per  ct. 

Calories. 

1,967 

Bromus  inermis, 

61. 1 

3-2 

1-3 

19. 1 

12.4 

2.9 

700 

1,968 

"             "               .         . 

63.6 

3.o 

1.2 

18.0 

11. 2 

3-o 

650 

1,969 

"                              . 

64.7 

2.8 

1.1 

17.5 

11. 3 

2.6 

635 

1,970 

"             "               . 

71.4 

3-6 

1.1 

12.3 

9.4 

2.2 

515 

Average  (4), 

65.2 

3.1 

J. 2 

16.7 

11.1 

2.7 

625 

Average  all  analyses  (8), 

65.6 

3.2 

1.2 

16.9 

10.4 

2.7 

615 

I.856 

Meadow  fescue, 

63.8 

2.3 

•  9 

16.0 

14.6 

2.4 

650 

1,975 

|l                            n 

6*.o 

2.6 

1.0 

20.6 

12.3 

2.5 

700 

1,855 

II                     i 1 

65.2 

2.1 

•9 

16.7 

12.4 

2.7 

620 

1,976 

"              " 

64.7 

2.4 

•9 

17.4 

11. 9 

2.7 

630 

1,857 

<«                       II 

67.8 

2.5 

•9 

15. 1 

11. 4 

2.3 

575 

i,977 

i  4                       >  < 

64.7 

2.5 

1.1 

17.7 

11. 5 

2.5 

635 

1,858 

•*                       " 

72.1 

3-3 

1.0 

12.0 

9-4 

2.2 

500 

1,978 

II                       l< 

74-4 

3.o 

1.0 

11. 6 

7-8 

2.2 

460 

Average  (8), 

66.7 

2.6 

1.0 

15.9 

11.4 

2.4 

600 

Average  all  analyses  (22), 

69.8 

2.6 

1.0 

14.0 

10.3 

2.3 

545 

1,852 

Orchard  grass,    . 

64.1 

2.8 

1.1 

16.9 

12. 1 

3.0 

640 

1,963 
1,851 

it 

68.9 

1.9 

1.1 

150 

11. 0 

2.1 

565 

11 

62.8 

2.5 

1.1 

16.5 

13.9 

3-2 

660 

1,964 

11 

68.9 

2.0 

1.0 

14.5 

11. 2 

2.4 

555 

i,853 

" 

68.8 

2.7 

•  9 

14.3 

10.5 

2.8 

55o 

1,965 

11 

73-3 

2.2 

1.0 

12. 1 

8.9 

2.5 

475 

1,854 

41                            II 

70-3 

3-9 

1.2 

11. 8 

10.2 

2.6 

530 

1,966 

"                             " 

77.2 

2.5 

•9 

9.9 

7,5 

2.0 

410 

Average  (8), 

69.3 

2.5 

1.0 

13.9 

10.7 

2.6 

545 

Average  all  analyses  (24), 

68.9 

2.8 

1.2 

13.7 

10.7 

2.7 

555 

1,860 

Red  top 

4S.8 

3.6 

1.7 

26.5 

16.0 

3-4 

930 

i,859 

"           .... 

57-5 

2.8 

1.4 

21.7 

13.5 

3.1 

765 

1,861 

.... 

53.8 

2.9 

1.4 

25.4 

13-9 

2.6 

845 

1,862 

" 

56.6 

3-9 

i-3 

22.7 

13. 1 

2.4 

795 

Average  (4), 

54.2 

3.3 

1.4 

24.1 

14.1 

2.9 

830 

Average  all   analyses  (8), 

57.1 

3.2 

1.4 

22.6 

12.9 

2.8 

780 

1,848 

Timothy,    .... 

60.0 

2.4 

1 . 1 

19-5 

15.0 

2.0 

735 

i,97i 

60.2 

3-o 

1.2 

19.9 

13.6 

2.1 

73o 

1,847 

61. 1 

2.4 

1.2 

20.3 

12.7 

2.3 

710 

1,972 

62.1 

2.5 

1. 1 

18.6 

13-4 

2.3 

685 

1,849 

64.4 

2.0 

1.0 

17.7 

13.0 

1.9 

650 

i,973 

63.9 

2-7 

1.0 

16.2 

14. 1 

2.1 

655 

1,850 

64.7 

2.6 

1.1 

16.4 

13.0 

2.2 

640 

i,974 

63.8 

3-3 

1.2 

17.5 

12.3 

i-9 

665 

Average  (8), 

62. 5 

2.6 

1.1 

18.3 

13.4 

2.1 

685 

Average  all  analyses  (24), 

66.* 

2.6 

1.0 

16.3 

11.5 

2.0 

605 

1,872 

Cow  pea  fodder, 

81.5 

4.0 

.8 

6.9 

4-3 

2.5 

315 

1,880 

it             '1 

81.1 

3-4 

.6 

8.3 

4.4 

2.2 

325 

6,002 

li                                 14 

8i.i 

3-1 

.6 

9.2 

4-3 

1.7 

335 

6,003 

4  1                            l( 

. 

8i.i 

3.4 

.6 

8.7 

4.1 

2.1 

325 
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TABLE  46.— Continued. 


Labora- 

Nitrogen 

Fuel  value 

tory 

Feeding  stuffs. 

Water. 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

per 

No. 

extract. 

pound. 

Green  fodders. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct 

Per  ct. 

Per  ct. 

Calories. 

1,871 

Cow  pea  fodder, 

•      83.8 

3.i 

•5 

7.3 

3.6 

i-7 

280 

I.876 

'             '• 

83.2 

3-o 

•4 

7.3 

4-3 

1.8 

290 

6,004 

'             " 

82.7 

3.1 

•5 

7-9 

4.2 

1.6 

305 

6,005 

<                            CI 

84.1 

3.1 

•4 

6.7 

4.0 

1-7 

275 

1,879 

»                               1  4 

82.2 

3-2 

•5 

7.8 

4-5 

1. 8 

310 

6,006 

'                               " 

81.9 

3.o 

•5 

8.8 

4.4 

1.4 

320 

1,878 

'                               " 

82.2 

3-4 

•  5 

8.0 

4.1 

1.8 

310 

6,007 

I                              ti 

82.5 

3.o 

.6 

8.0 

4-5 

1.4 

315 

1,877 

I                              (< 

82.9 

3-1 

•4 

7-5 

4-3 

1.8 

295 

6,008 

t                      n 

81.4 

3-3 

•7 

8.9 

4.2 

1-5 

335 

1,875 

i                     < 1 

83.5 

3-i 

■5 

7.1 

3-9 

1.9 

285 

6,009 

<                     t 1 

82.1 

3.o 

.6 

8.1 

4-5 

1.7 

315 

1,874 

«                   (< 

82.8 

2.7 

.6 

8.1 

3-9 

1.9 

300 

6,OIO 

'              " 

83.0 

3-1 

•4 

7-5 

4-3 

1-7 

295 

1,873 

1               0 

82.0 

4.1 

.6 

7-1 

4.2 

2.0 

3iQ 

6,OII 

{                     <  < 

83.2 

2.9 

•5 

7.8 

39 

i-7 

295 

Average  (20) 

82.4 

3.2 

.5 

7.9 

4.2 

J. 8 

305 

Average  all  analyses  (67) 

82.8 

3. J 

.6 

7.7 

3.9 

J. 9 

300 

1,913 

Barley  and  pea  fodder, 

75-4 

4.0 

1.0 

12. 1 

5-7 

1.8 

450 

1,914 

"                   l* 

74.1 

4.0 

•9 

12.7 

6.2 

2.1 

465 

Average  (2) 

74.7 

4.0 

J.O 

J2.4 

5.9 

2.0 

455 

Average  all  analyses  (9) 

79.4 

3.7 

.8 

9. J 

5.2 

J. 8 

370 

1,915 

Barley  fodder,    . 

73.o 

3.1 

.8 

i5-i 

6.0 

2.0 

485 

1,916 

<  <           1 « 

71.3 

3-2 

•  9 

16.0 

6.6 

2.0 

520 

Average  (2) 

72.  J 

3.2 

.9 

J5.5 

6.3 

2.0 

505 

Average  all  analyses  (6) 

75.2 

3.4 

.9 

J2  0 

6.5 

2.0 

445 

I,88l 

Oat  and  pea  fodder,    . 

74-4 

2.8 

1.0 

12.0 

7-9 

1.9 

465 

1,882 

"            '     " 

74-3 

3.2 

•  9 

11. 7 

7.8 

2.1 

460 

Average  (2) 

74.3 

3.0 

J.O 

JJ.8 

7.9 

2  0 

465 

Average  all  analyses  (9) 

78.7 

3.5 

J.O 

9. J 

6.0 

J. 7 

390 

1,883 

Soy  bean  fodder, 

77.o 

3-4 

•  7 

10.4 

6.3 

2.2 

405 

1,884 

<  <             >  < 

76.4 

3-7 

•7 

11. 0 

6.1 

2.1 

415 

6,001 

1 1             1  < 

73-2 

5-3 

2.3 

93 

7.8 

2.1 

515 

Average  (3) 

75.6 

4. J 

J. 2 

JO. 3 

6.7 

2. J 

445 

Average  all  analyses  (16) 

76.3 

3.7 

J.O 

JO. 2 

6.5 

2.3 

420 

1,885 

Sweet  corn  fodder,     . 

78.5 

1.9 

.6 

14. 1 

3-7 

1.2 

390 

1,886 

(C                                (I 

76.6 

1.7 

•7 

16.2 

3-6 

1.2 

430 

Average  (2) 

77.5 

J.  8 

.7 

J5.J 

3.7 

J. 2 

410 

Average  all  analyses  (8) 

80.0 

J. 8 

.6 

J2.3 

4. J 

J. 2 

365 

2,000 

Ensilage  corn,    . 

Ensilage. 

72.1 

2.5 

.8 

17. 1 

5-9 

1.6 

510 

1,922 

Corn  ensilage,    . 

79.1 

1.7 

.6 

10.4 

7.1 

1.1 

380 

1,927 

1 1         >« 

79-5 

1.7 

.6 

10. 0 

6.8 

1.4 

370 

1,980 

"         "            .         . 

66.4 

3.0 

1-3 

22.1 

5-7 

i-5 

630 

Average  (3) 

75.0 

2. J 

.8 

J4.2 

6.6 

J. 3 

460 

.A 

verage  all  analyse 

S(2I) 

74.7 

20 

.9 

J4.8 

62 

J. 4 

465 
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TABLE  46.— Continued. 


Labora- 

Nitrogen 

Fuel  value 

tory 

Feeding  stuffs. 

Water. 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

per 

No. 

extract. 

pound. 

Cured  fodders  and  hays. 

Per  Ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Calories. 

1,979 

Corn  stover, 

27.I 

4.9 

1.4 

36.1 

23-7 

6.8 

1,260 

1,983 

"        "             ... 

13.9 

5-9 

2-7 

46.3 

23-5 

7-7 

1,520 

Average  (2), 

20.5 

5.4 

2.0 

41.2 

23.6 

7.3 

1,390 

Average  all  analyses  (180), 

40.8 

3.7 

1.2 

30.2 

20.3 

3.8 

1,060 

1,921 

Hay,  clover  rowen,     . 

16.4 

11. 8 

2.5 

34-4 

29.4 

5-5 

1,510 

1,933 

Hay,  clover,  %  grasses, 

8.5 

13.5 

3.0 

42.3 

26.2 

6.5 

1,650 

Average  (2), 

12.5 

12. 6 

2.8 

38.3 

27.8 

6.0 

1,580 

Average  all  analyses  (8), 

11.5 

14.8 

3.3 

38.9 

24.9 

6.6 

1,600 

1,984 

Hay,  Hungarian, 

7.8 

6.6 

4-3 

51.6 

23-5 

6.2 

1,700 

1,985 

" 

1 

7-5 

6-9 

4.4 

50.5 

24.2 

6.5 

1,705 

1,986 

•* 

1 

7.0 

6.9 

3-7 

51.2 

24.7 

6.5 

1,695 

1,987 

44 

1 

7-9 

7-i 

3.6 

51.6 

23.5 

6.3 

1,680 

1,988 

" 

* 

6.5 

8.7 

4.1 

55-3 

20.5 

4.9 

i,745 

1,989 

" 

4 

6.6 

8.8 

4.0 

54.5 

21.2 

4.9 

i,74o 

1,990 

44 

' 

6.2 

8.4 

4-3 

54.o 

22.3 

4.8 

1,755 

i,99i 

" 

1 

5-7 

8.4 

4.0 

52.4 

24.5 

5-o 

1,755 

1,992 

11 

' 

• 

6-3 

10.4 

4-3 

51.9 

21.6 

5-5 

1.745 

i,993 

" 

1 

• 

5-7 

11. 6 

4.0 

51-5 

21.8 

5-4 

1,750 

i,994 

11 

' 

. 

5.8 

11. 1 

4.0 

51.7 

21.6 

5-8 

i,74o 

i,995 

" 

* 

5-5 

11. 6 

3.7 

51.7 

21.7 

5-8 

i,740 

1,996 

44 

1 

5-1 

13  1 

4-1 

48.9 

22.5 

6.3 

1,745 

L997 

>  1 

1 

5-4 

12. 1 

3.9 

50.3 

22.1 

6.2 

1.735 

1,998 

14 

4 

5.8 

12.0 

4.0 

50.2 

22.1 

5-9 

1,735 

1,999 

11                11 

5-8 

11. 3 

4.0 

50.4 

22.6 

5-9 

-1,735 

Average  (16), 

6.3 

9.7 

4.0 

51.7 

22.5 

5.8 

1,730 

Average  all  analyses  (33), 

16.5 

8.2 

3.2 

43.9 

22.6 

5.6 

1,525 

1,926 

Hay,  mixed  grasses,  . 

8.8 

6.1 

2.3 

45-4 

33-1 

4-3 

1,670 

1,932 

1.                 .« 

15.6 

9.8 

2.3 

36.0 

31.2 

5-1 

i,53o 

1,934 

"                 " 

8.9 

8-3 

2.3 

47-3 

28.9 

4.3 

1,670 

1,937 

II                                  n 

8.8 

11. 4 

2.6 

40.8 

30.7 

5.7 

1,650 

i,938 

X                                     <1 

6.6 

13.7 

2.9 

40.2 

29.4 

7.2 

1,670 

i,939 

II                              a 

5-6 

12.3 

2.7 

42.6 

30.7 

6.1 

1,705 

Average  (6), 

9.0 

10.3 

2.5 

42.1 

30.7 

5.4 

1,650 

Average  all  analyses  (42), 

11.7 

8.1 

2.9 

43.8 

28.1 

5.4 

1,610 

1,940 

Hay,  fine  rowen, 

12.0 

15-3 

3-5 

37-7 

25.1 

6.4 

1,600 

1,942 

n             it 

11. 5 

15-3 

3-3 

37.6 

25.7 

6.6 

1,600 

i,943 

•  i             11 

10.7 

16.0 

3.8 

31.9 

30.6 

7.0 

1,620 

1,981 

.1             11 

10.2 

12.3 

3-5 

41.4 

24.9 

7-7 

1,610 

1,982 

.»             n 

6.7 

13-4 

4.2 

41.0 

27.3 

7-4 

1,695 

Average  (5), 

JO. 2 

14.5 

3.7 

37.9 

26.7 

7.0 

1,665 

Average  all  analyses  (15), 

13.1 

14.0 

3.7 

38.3 

24.4 

6.5 

1,585 

i,93i 

Hay,  second  quality, 

13.8 

11. 0 

2.6 

34-8 

32.0 

5.8 

1,555 

Average  all  analyses  (5), 

12.4 

9.3 

2.9 

41.7 

28.1 

5.6 

1,595 

Milling  and  by-products. 

1,928 

Chicago  gluten  meal,  . 

9.1 

38.1 

2.7 

46.9 

2.1 

1.1 

1,735 

1,960 

"                 " 

8.3 

36.9 

3-7 

48.1 

1.9 

1 .1 

i,775 

1,961 

"                 "           .         . 

9-5 

36.7 

3-8 

47.2 

1.7 

1.1 

1,755 

Average  (3), 

9.0 

37.2 

3.4 

47.4 

1.9 

1.1 

1,755 

Average 

all  analyse 

s(i3), 

8.8 

1  36.6 

5.8 

45.3 

2.5 

1.0 

1,815 

■38 
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TABLE  46.— Continued. 


Labora- 

Nitrogen 

Fuel  value 

tory 

Feeding  stuffs. 

Water. 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

per 

No. 

extract. 

pound. 

Milling  and  by-produci 

fs.  Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Calories. 

i,935 

Cleveland  flax  meal,    . 

9-2 

38.4 

2.6 

33-1 

12.3 

4.4 

1,670 

1,925 

Cottonseed  meal, 

8.9 

45-1 

11. 5 

20.7 

6.9 

6.9 

1,835 

?,929 

11             1  * 

6.9 

48.2 

14.4 

16.8 

7-3 

6.4 

1,955 

i,936 

•  i             1  < 

7.0 

52.0 

11. 3 

18.2 

5-6 

5-9 

1,885 

i,957 

• «             11 

6.6 

48.4 

n. 7 

21.7 

5.o 

'6.6 

1,890 

1,962 

"              " 

8.2 

47-6 

10.8 

21.8 

5.o 

6.6 

1,840 

Average  (5) 

7.5 

48.3 

n.9 

19.8 

6.0 

6.5 

1,880 

Average  all  analyses  (21) 

7.0 

44.4 

n.8 

25.8 

4.3 

6.7 

1,885 

1,924 

Quaker  oat  feed, 

6.7 

13.5 

4.2 

56.9 

13.3 

5-4 

i,735 

1,944 

ii           11 

7-9 

9.2 

2.2 

54-5 

20.7 

5-5 

1,660 

Average  (2) 

7.3 

n.4 

3.2 

55.7 

17.0 

5.4 

J, 700 

1,923 

Wheat  bran, 

7-7 

16.2 

4.8 

52.8 

11. 4 

7.1 

1,700 

i,930 

9-5 

20. 1 

4.7 

48.9 

10.5 

6.3 

1,675 

i,958 

" 

11. 1 

15.5 

4.6 

50.9 

10.9 

7.0 

1,630 

1,959 

"               .         . 

11. 2 

15-7 

4.2 

50.6 

11. 6 

6.7 

1,625 
1,660 

Average  (4) 

9.9 

J6.8 

4.6 

50.8 

•  11.1 

6.8 

Average  all  analyses  (46) 

9.7 

J7.0 

5.0 

53.3 

9.4 

5.6 

J, 695 

1,836 

Soy  beans, 

5-5 

36.0 

17.2 

28.4 

8.3 

4.6 

2,075 

1,837 

5.0 

35.4 

16.0 

35-3 

3.9 

4.4 

2,060 

6,012 

6.8 

41.2 

17.9 

25.3 

3.7 

51 

2,060 

6,013 

8.4 

41.8 

18.2 

23.3 

3-3. 

5.0 

2,040 

1,838 

4.9 

36.4 

17.0 

32.4 

4.2 

5-i 

2,075 

i,839 

4-5 

36.8 

16.9 

32.3 

4-3 

5-2 

2,080 

6,014 

8.2 

38.8 

19.4 

25.2 

3.i 

5-3 

2,065 

6,015 

9.4 

38.6 

19.5 

24.4 

2.9 

5-2 

2,050 

1,840 

3-7 

36.2 

17.5 

33.o 

4-5 

5-i 

2,110 

6,016 

9.1 

40.8 

19.2 

23-5 

2.2 

5-2 

2,045 

1,841 

3-6 

36.6 

17.6 

29.9 

6.6 

5-7 

2,100 

6,017 

8.6 

40.9 

18.6 

24.6 

2-3 

5.o 

2,045 

1,842 

3-8 

36.6 

18.2 

31.7 

4-5 

5.2 

2,120 

6,018 

9.0 

40.4 

18.9 

23.9 

2.7 

5-i 

2,045 

i,843 

2.8 

40.3 

17.9 

29.5 

4.4 

5.i 

2,135 

6,019 

9-3 

37-8 

19.4 

25-4 

3-2 

4.9 

2,055 

1,844 

3-7 

40.4 

17.5 

29.0 

4-3 

5-1 

2,110 

6,020 

9-5 

38.5 

19.8 

24-5 

2.6 

5-i 

2,055 

i,S45 

4.6 

40.2 

17.2 

28.0 

4-5 

5-5 

2,075 

6,021 

9-3 

38.1 

19.7 

24.3 

3-1 

5-5 

2,050 

Average  (20) 

6.5 

38.6 

J8.2 

27.7 

3  9 

5. J 

2,075 

Average  all  analyses  (35) 

8.3 

36.8 

J8.4 

27.2 

3.7 

5.6 

2,035 

1,846 

Four  o'clock  seed, 

12.4 

13.9 

3.2 

48.6 

17.7 

4.2 

1,625 
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Table  47. —  Composition  of  water -free  substance  of  fodders  and  feeding 
stuffs  analyzed  itfpy-pS. 


Labora- 

Nitrogen 

Fuel  value 

tory 

Feeding  stuffs. 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

per 

No. 

extract. 

pound. 

Green  fodders. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Calories. 

1,967 

Bromus  inermis, 

8.24 

3-24 

49.05 

31.94 

7-53 

1,795 

1,968 

1 1             i< 

8.24 

3.3i 

49.35 

30.86 

8.24 

1,785 

1,969 

11             "               . 

8.05 

3.27 

49.51 

31-94 

7.23 

1,800 

1,970 

<<             >t 

12.56 

3.87 

43.16 

32.74 

7.67 

1,810 

Average  (4), 

9.27 

3.42 

47.77 

3  J.  87 

7.67 

1,800 

Average  all  analyses  (8), 

9.50 

3.54 

48.79 

30.38 

7.79 

1,800 

1,856 

Meadow  fescue, 

6.30 

2-57 

44.17 

40.24 

6.72 

i,795 

i,975 

11             n 

6-75 

2.53 

52.79 

31-60 

6.33 

1,800 

i,855 

"             " 

5-99 

2.52 

48.03 

35-74 

7.72 

i,775 

1,976 

"             " 

6.85 

2.68 

49.29 

33.58 

7.60 

1,780 

1,857 

11             11 

7.85 

2.89 

46.69 

35.40 

7.17 

i,795 

1.977 

11             <  1 

7 -03 

3.01 

50.29 

32.58 

7.09 

1,800 

1,858 

"             " 

11.89 

3-69 

42.97 

33-59 

7.86 

1,800 

i,978 

II                                  4« 

11.80 

4.12 

45.30 

30.27 

8.51 

1,795 

Average  (8), 

8.06 

3.00 

47.44 

34.12 

7.38 

1,795 

Average  all  analyses  (22), 

8.67 

3.19 

46.09 

34.48 

7.57 

1,795 

1,852 

Orchard  grass,   . 

7.90 

2.99 

46.98 

33.87 

.  8.26 

1,780 

1,963 

6.24 

3-4o 

48.31 

35.3i 

6.74 

1,815 

1,851 

6.83 

2.90 

44.32 

37-31 

8.64 

1,765 

1,964 

6.38 

3.10 

46.63 

35-96 

7-93 

1,785 

1,853 

8.78 

2.80 

45-74 

33.83 

8.85 

1,760 

1.965 

8.17 

3.62 

45.44 

33-56 

9.21 

i,775 

1,854 

13.01 

3.89 

39.8o 

34-41 

8.89 

1,785 

1,966 

11.02 

4.08 

43.46 

32.85 

8-59 

1,795 

Average  (8), 

8.54 

3.34 

45.08 

34.64 

8.40 

1,785 

Average  all  analyses  (24), 

9.34 

3.95 

43.85 

34.16 

8.70 

1,790 

1,860 

Red  top,    .... 

7.08 

3.21 

51.79 

31.32 

6.60 

1,815 

1,859 

"           .... 

6.58 

3.29 

50.97 

31.78 

7.38 

1,800 

1,861 

"           .... 

6.33 

3.04 

54-95 

29.99 

5-69 

1,825 

1,862 

" 

9-13 

2.92 

52.23 

30.19 

5-53 

1,825 

Average  (4), 

7.28 

3.12 

52.48 

30.82 

6.30 

1,815 

Average  all  analyses  (8), 

7.56 

3.28 

52.62 

30.05 

6.49 

1,815 

1,848 

Timothy,   .... 

5-93 

2.78 

48.81 

37.5i 

4-97 

1,835 

i,97i 

7-57 

3.14 

49-93 

34-17 

5.19 

1,840 

1,847 

6.26 

3-03 

52.12 

32.77 

5.82 

1,820 

1,972 

6.71 

2.83 

49.09 

35-29 

6.08 

1,810 

1,849 

5.64 

2.81 

49.82 

36.46 

5-27 

1,825 

i,973 

7-48 

2.80 

44.92 

38.97 

5.83 

1,815 

1,850 

7.26 

2.97 

46.52 

37.00 

6.25 

1,815 

*>974 

9.07 

3.30 

48.27 

34.02 

5.34 

1,840 

Average  (8), 
Average  all  analyses  (24), 

6.99 

2.96 

48.69 

3577 

5.59 

1,825 

7.83 

3.14 

48.66 

34.33 

6.04 

1,820 

1,872 

Cow  pea  fodder, 

21.69 

4.14 

37-37 

23.35 

13-45 

1,705 

1,880 

"             " 

18.13 

3.03 

44.02 

23.46 

11.36 

1,720 

6,002 

11 

16.26 

3-17 

48.52 

22.99 

9.06 

1,765 

6,003 

"             " 

17.87 

3-40 

46.18 

2 1 . 64  J 

10.91   | 

i,74o 
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TABLE  47.— Continued. 


Labora- 

Nitrogen 

Fuel  value 

tory 

Feeding  stuffs. 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

per 

No. 

extract. 

pound. 

Green  fodders. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Calories. 

1,871 

Cow  pea  fodder, 

19.25 

3.12 

44-77 

22.24 

10.62 

i,735 

1,876 

'              " 

18.17 

2.49 

43.33 

25-37 

10.64 

1,720 

6,004 

1             i  i 

17.98 

2.91 

45.50 

24.50 

9. 11 

1,760 

6,005 

'           .  " 

19-57 

2.66 

41.97 

25-45 

io.35 

1.730 

1,879 

'              " 

17.68 

2.86 

43-82 

25.38 

10.26 

i,735 

6,006 

'              ' ' 

16.38 

2.85 

48.35 

24.49 

7-93 

1,780 

1,878 

1              i ' 

19.03 

2.64 

45-33 

22.87 

10.13 

i,735 

6,007 

1              " 

16.91 

3.4i 

45.66 

25.94 

8.08 

1,790 

1.877 

1             1 1 

18.43 

2-55 

43-72 

24-95 

io.35 

L725 

6,008 

1              ' ' 

17.51 

3-53 

48.15 

22.57 

8.24 

1,790 

1,875 

<             11 

18.43 

2.99 

43.13 

23.94 

11. 51 

1,715 

6,009 

'              " 

16.82 

3.16 

45-26 

25.15 

9.61 

i,755 

1,874 

'              ' ' 

15.91 

3.63 

47.08 

22.49 

10.89 

L745 

6,OIO 

'              ' ' 

17.99 

2.60 

44.10 

25.25 

10.06 

i,735 

1,873 

<             4 , 

22.79 

3-37 

39-35 

23.34 

11. 15 

1,730 

6,OII 

'              " 

17.03 

2.77 

46.54 

23.39 

10.27 

i,735 

Average  (20), 

18.19 

3.06 

44. 61 

23.94 

10.20 

1,745 

Average  all  analyses  (67), 

18.12 

3.36 

44.64 

22.74 

11.14 

1,730 

i,9!3 

Barley  and  pea  fodder, 

16.43 

3.87 

49.31 

23.08 

7.31 

1,815 

1,914 

"                    *' 

15.50 

3.68 

49.06 

23.71 

8.05 

1 ,800 

Average  (2), 

15.97 

3.78 

49.18 

23.39 

7.68 

1,805 

Average  all  analyses  (9), 

18  32 

3.99 

43.78 

24.92 

8.99 

1,785 

1,915 

Barley  fodder,     . 

11.68 

2.97 

55-75 

22.31 

7.29 

i,795 

1,916 

"            "... 

11.28 

2.95 

55.78 

22.99 

7.00 

1,800 

Average  (2), 

n.48 

2.96 

55.77 

22.65 

7.14 

1.795 

Average  all  analyses  (6), 

14.03 

3.55 

47.97 

26.27 

8.18 

1,790 

1,881 

Oat  and  pea  fodder,    . 

11.02 

3.68 

46.82 

30.92 

7.56 

1,805 

1,882 

"                 "                .          . 

12.59 

3-55 

45-43 

30.43 

8.00 

L795 

Average  (2), 

n.so 

3.61 

46.13 

30  68 

7.78 

1,800 

Average  all  analyses  (9), 

17.34 

4.70 

4  J.  84 

27.57 

8.55 

1,815 

1,883 

Soy  bean  fodder, 

14.96 

2.94 

45-27 

27.48 

9-35 

i,755 

1,884 

"              " 

15.67 

3.01 

46.65 

25.87 

8.80 

i,77o 

6,001 

"              "               . 

19.83 

8.42 

34-52 

29.25 

7.98 

1,910 

Average  (3), 

16.82 

4.79 

42. 15 

27.53 

8. 71 

1,810 

Average  all  analyses  (16), 

15.55 

4.22 

42.87 

27.57 

9.79 

1,775 

1,885 

Sweet  corn  fodder, 

8.65 

2.88 

65.78 

17.12 

5-57 

1,825 

1,886 

"               "           .          . 

7-43 

303 

69.28 

15.22 

5-04 

1,835 

Average  (2), 

8.04 

2.95 

67.53 

16.17 

5.31 

1,830 

Average  all  analyses  (8), 

9.03 

2.87 

6  J.  37 

20.78 

5.95 

1,815 

2,000 

Ensilage  corn,    . 

Ensilage. 

8.99 

2.67 

61.26 

21.35 

5-73 

1,815 

1,922 

Corn  ensilage,    . 

8.16 

2.89 

49-50 

34.12 

5-33 

1,830 

1,927 

"                   ... 

8.24 

2-93 

48.74 

32.97 

7.12 

1,795 

1,980 

"                   ... 

9.07 

3-79 
3.20 

65.70 

16.91 

4-53 

1,865 

Average  (3), 

8.49 

54.65 

28.00 

5.66 

1,830 

A 

verage  all  analyse 

S(2I), 

8.05 

3.51 

56.89 

25.80 

5  75 

1,835 
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TABLE  47. — Continued. 


Labora- 

!  Nitrogen 

Fuel  value 

tory- 

Feeding  stuffs. 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

per 

No. 

extract. 

pound. 

Cured  fodders  and  hays. 

Per  Ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Calories. 

1,979 

Corn  stover, 

6.68 

1.87 

49-57 

32.57 

9-31 

i,730 

1,983 

"        " 

6.86 

3-14 

53.83 

27.25 

8.92 

1,770 

Average  (2), 

6.77 

2.50 

51.70 

29. 9  J 

9.J2 

J,750 

Average  all  analyses  (180), 

6.39 

J. 98 

5J.00 

34.20 

6.43 

J, 785 

1,921 

Hay,  clover  rowen,     . 

14.17 

2.99 

41.10 

35.17 

6-57 

1,810 

1,933 

Hay,  clover,  }(  grasses,     . 

14.69 

3.31 

46.22 

28.64 

7.14 

1,805 

Average  (2), 

J4.43 

3J5 

43  66 

3  J.  90 

6-86 

J, 805 

Average  all  analyses  (8), 

J6.77 

3.72 

43.90 

28.  J7 

7.44 

J,8J0 

1,984 

Hay,  Hungarian, 

7.12 

4.69 

55-93 

25.53 

6-73 

1,845 

1,985 

' 

1 1 

7.42 

4.76 

54-65 

26.15 

7.02 

1,840 

I.986 

' 

1 ' 

7.46 

4.01 

54.99 

26.53 

7.01 

1,825 

1,987 

' 

44 

7.67 

3-95 

56.05 

25-54 

6.79 

1,825 

1,988 

' 

" 

9-36 

4-34 

59- 10 

21.90 

5-3o 

1,865 

1,989 

* 

1 ' 

9-37 

4-32 

58.38 

22.65 

5.28 

1,865 

1,990 

1 

' ' 

9.00 

4-56 

57.56 

23.72 

5.16 

1,870 

1,991 

"                " 

8-95 

4.22 

55-57 

25.98 

5.28 

1,860 

1,992 

K                ■  < 

11. 14 

4-58 

55-34 

23.04 

5-9° 

1,855 

1,993 

"                " 

12.26 

4.22 

54.66 

23.07 

5-79 

1,850 

1,994 

•  <                i  t 

11.74 

4.21 

54-92 

22.96 

6.17 

1,845 

i,995 

"                " 

12.24 

3-9i 

54-73 

22.97 

6.15 

1,840 

1,996 

"                " 

13.84 

4-32 

5I-50 

23.70 

6.64 

1,840 

1,997 

"                " 

12.82 

4.17 

53.17 

23-31 

6-53 

1,835 

1,998 

a                           11 

12.74 

4.25 

53.33 

23-45 

6.23 

1,845 

1,999 

"                            " 

12.00 

4.28 

53-47 

23-95 

6.30 

1,845 

Average  (16), 

JO.  32 

4  30 

55. 2  J 

2403 

6.J4 

J, 845 

Average  all  analyses  (33), 

9.90 

3.73 

52.  JO 

27.43 

684 

J, 820 

1,926 

Hay,  mixed  grasses,  . 

6.63 

2.51 

49-83 

36.30 

4.73 

1,830 

1,932 

<  >                  11 

11.66 

2-77 

42.65 

36  93 

5-99 

1,815 

1,934 

(i                  <  < 

9.12 

2.47 

51.91 

31.73 

4-77 

1,830 

1,937 

"                  " 

12.48 

2.87 

44.78 

33.62 

6.25 

1,810 

1,938 

<  <                  <  < 

14.63 

3-13 

42.99 

31.51 

7  74 

1,790 

1,939 

a                  a 

12.96 

2.86 

45. 14 

32.54 

6.50 

1,805 

Average  (6), 

n.25 

2.77 

46. 2  J 

33.77 

6  00 

J,8J5 

Average  all  analyses  (42), 

9.J4 

3.30 

49.63 

3  J.  87 

6.06 

J,825 

1,940 

Hay,  fine  rowen,         , 

17.37 

3-96 

42.81 

28.52 

7-34 

1,815 

1,942 

"              "                    .          . 

17.31 

3.68 

42.48 

29.05 

7.48 

1,810 

1,043 

11             ic 

17-93 

4.21 

35-72 

24.25 

7.80 

1,810 

1,981 

11             11 

13.71 

3-90 

46.14 

27.68 

8.57 

1,790 

1,982 

i«              11 

14.32 

4-47 

43.  Q2 

20.31 

7  Q« 

1,815 

Average  (5), 

J6.J3 

4  04 

42  22 

29.76 

7  85 

J,8J0 

Average  all  analyses  (15). 

J6.J9 

4.24 

44. JO 

28.02 

7.45 

J, 820 

i,93i 

Hay,  second  quality, 

12.78 

3.05 

40.41 

37-09 

6.67 

1,810 

Average  all  analyses  (5), 

JO.  58 

3.29 

47.58 

32.06 

6.49 

J, 820 

Milling  and  by-products. 

1,928 

Chicago  gluten  meal,  . 

41.97 

2.97 

51.62 

2.29 

1. 15 

1,910 

1,960 

it                 11 

40.22 

4.02 

52.47 

2.10 

1. 19 

1,930 

1,961 

"                 " 

40.55 

4.24 

52.20 

1.85 

I. 76 

i,935 

Average  (i). 

40. 9  J 

3  74 

52.  JO 

2. 08 

J  J7 

J, 930 

1 

\verage  all  analyses 

1  (13), 

40.  J8 

6.29 

49.70 

2  73 

J.JO 

J, 990 

16 
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TABLE  47.— Continued. 


Labora- 

Nitrogen 

Fuel  value 

tory 

Feeding  stuffs. 

Protein. 

Fat. 

free 

Fiber. 

Ash. 

per 

No. 

extract. 

pound. 

Milling  and  by-products. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Calories. 

1,935 

Cleveland  flax  meal,    . 

42-35 

2.90 

36.45 

13.51 

4.79 

1,840 

i,925 

Cottonseed  meal, 

49.49 

12.64 

22.71 

7-54 

7.62 

2,015 

1,929 

<  <           « < 

51-75 

15.49 

18.    5 

7.84 

6.87 

2,100 

1,936 

<  <           <( 

55-93 

12.10 

19.58 

6.06 

6-33 

2,025 

1,957 

it                    n 

51.82 

12.51 

23.24 

5.40 

7.03 

2,025 

1,962 

i  <                  << 

51.82 

n. 71 

23.72 

5.50 

7-25 

2,000 

Average  (5), 

52.16 

J2.89 

2  J.  46 

6.47 

7.02 

2,035 

Average  all  analyses  (21), 

47.72 

12.65 

27.75 

4.62 

7.26 

2,025 

1,924 

Quaker  oat  feed, 

14-47 

4-47 

61.01 

14.28 

5.77 

1,860 

1,944 

<<           << 

10.00 

2.30 

59.20 

22.50 

6.00 

1,805 

Average  (2), 

J2.23 

3.38 

60.  JJ 

J8.39 

5.89 

J,830 

1,923 

Wheat  bran, 

17-53 

5.24 

57.14 

12.37 

7.72 

1,840 

1,930 

"               ... 

22.22 

5.20 

54.03 

n.57 

6.98 

1,850 

i,958 

"               ... 

17.43 

5.20 

57.25 

12.22 

7.90 

1,835 

1,959 

"      . 

17.68 

4-77 

56.99 

13.00 

7.56 

1,830 

Avera^,.  '4), 

J8.72 

5.  JO 

56.35 

J2.29 

7.54 

J,840 

Average  all  analyses  (40;, 

J8.80 

5.58 

59.04 

JO.  37 

6.2J 

J, 875 

1,836 

Soy  beans, 

38.14 

18.16 

30.07 

8-75 

4.88 

2,195 

1,837 

37.27 

16.81 

37.20 

4.14 

4.58 

2,170 

6,012 

44.21 

19.21 

27.15 

4.00 

5-43 

2,2IO 

6,013 

45-65 

19.86 

25-43 

3.62 

5.44 

2,225 

1,838 

38.32 

17.88 

34-07 

4.38 

5.35 

2,l8o 

1,839 

38.55 

17.66 

33-86 

4.52 

5.41 

2,175 

6,014 

42.23 

21.16 

27.46 

3-42 

5-73 

2,250 

6,015 

42.64 

21.54 

26.88 

3.25 

5.69 

2,26o 

1,840 

37.58 

18.13 

34-33 

4.64 

5-32 

2,185 

6,016 

44.91 

21.10 

25.87 

2.45 

5-67 

2,250 

1,841 

38.00 

18.25 

31.07 

6.80 

5.88 

2,l8o 

6,017 

44-77 

20.31 

26.88 

2.55 

5-49 

2,235 

1,842 

38.09 

18.95 

32.98 

4.61 

5-37 

2,205 

6,018 

44.40 

20.72 

26.33 

2.94 

5.61 

2,245 

1,843 

41.45 

18.41 

30.31 

4-58 

5.25 

2,195 

6,019 

41.64 

21.40 

28.03 

3-48 

5-45 

2,265 

1,844 

41.93 

18.22 

30.15 

4-47 

5.23 

2,190 

6,020 

42.54 

21.82 

27.15 

2.87 

5.62 

2,270 

i,845 

42.12 

18.00 

29.33 

4-73 

5.82 

2,175 

6,021 

42.05 

21.77 

26.72 

3.38 

6.08 

2,26o 

Average  (20), 

4J.32 

J9.47 

29.56 

4.J8 

5.47 

2,2J5 

Average  all  analyses  (35), 

40. J6 

20. 0J 

29.66 

4.04 

6.J3 

2,220 

1,846 

Four  o'clock  seed, 

15.92 

3.66 

55.48 

20.19 

4-75 

i,86o 
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METEOROLOGICAL    OBSERVATIONS. 

REPORTED   BY   C.   S.   PHELPS. 

The  meteorological  observations  made  under  the  di- 
rections of  the  Station  during  1898  were  similar  to  those  of 
previous  years.  The  Station  equipment  at  Storrs  consists  of 
the  ordinary  instruments  for  observing  temperatures,  pressure 
of  the  air,  humidity,  rainfall,  snowfall,  and  velocity  of  the  wind. 
The  instruments  are  similar  to  those  in  use  by  the  United 
States  Weather  Service.  In  addition  to  the  records  made  at 
Storrs,  the  rainfall  for  the  summer  season  (May  1st  to  Octo- 
ber 31st)  has  been  recorded  by  eleven  farmers  in  co-operation 
with  the  Station. 

The  total  precipitation  for  the  year  (51.1  inches)  was  5.3 
inches  above  the  average  at  Storrs  for  the  past  ten  years,  and 
about  3  inches  above  the  general  average  for  Connecticut, 
as  computed  from  the  records  of  all  of  the  New  England  Me- 
teorological Society's  observers  who  have  made  observations 
covering  periods  of  from  five  to  thirty  years.  The  rainfall 
was  fairly  well  distributed  throughout  the  year.  Early  in 
the  season  there  was  sufficient  rain  to  give  all  crops  a  vigorous 
start,  while  during  July  and  August  there  was  a  slight  excess, 
but,  on  the  whole,  the  moisture  in  the  soil  was  about  right  to 
keep  up  a  healthy  and  vigorous  growth  of  all  crops. 

The  temperature  for  January  and  February  was  about 
normal.  March  was  unusually  mild,  so  that  some  garden 
truck  was  planted  and  oats  were  sown.  The  temperature  for 
April  and  May  was  unusually  low,  and  the  spring  as  a  whole 
was  rather  backward.  The  last  killing  frost  occurred  on  May 
10th.  The  summer  months  were  unusually  warm  and  the 
weather  conditions  were  favorable  for  nearly  all  crops.  The 
hay  crop  was  a  heavy  one  and  nearly  all  early-cut  fields  pro- 
duced a  large  second  crop.  Light  frosts  occurred  on  low 
grounds  September  13th  and  14th,  and  more  generally  on 
September  21st  and  October  10th  and  13th,  but  the  first 
killing  frost  was  on  October  17th.  The  length  of  the  grow- 
ing season  from  the  last  killing  frost  in  the  spring  to  the  first 
killing  frost  in  the  fall  was  160  days.  The  average  growing 
season  at  Storrs  for  the  past  eleven  years  has  been  147  days. 
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The  month  of  October  was  too  wet  for  harvesting  corn,  and 
in  many  places  the  crop  was  considerably  damaged. 

The  most  phenomenal  storm  of  the  season  was  the  snow 
storm  of  November  26-2jth,  which  gave  about  one  foot  of 
snow  on  a  level  and  produced  drifts  of  from  six  to  eight  feet 
deep.  Roads  were  blocked  for  three  days,  greatly  delaying 
travel. 

Through  the  kindness  of  the  New  England  Meteorological 
Society  we  are  able  to  publish  the  rainfall  records  from  ten  of 
their  stations  in  Connecticut.  Table  48  gives  the  rainfall  as 
recorded  for  the  six  months  ending  October  31st  for  twenty- 
one  localities  in  the  State,  and  Table  49  gives  the  summary  of 
observations  made  by  the  Station  at  Storrs. 


Table  48. —  Rainfall  during  six  months  ending  October  ji,  1898. 


Observer. 

Inches  per  month. 

Locality. 

to 

g 

<L> 

<A 

IS 

c 

2.99 

►— > 
2.23 

< 

8.22 

a 

CO 

3-73 

XI 
O 

O 

0 

H 

Falls  Village, 

M.  H.  Dean, 

6.35 

3-74 

27.26 

Cream  Hill, 

C.  L.  Gold, 

6.70 

2.87 

1.79 

6.77 

4-25 

3-35 

25-73 

Winchester, 

W.  L.  Wetmore, 

4-45 

2.40 

2.92 

6.9O 

2.80 

4.40 

23.87 

Waterbury, 

N.  J.  Welton, 

6.86 

•94 

3-37 

9.48 

2.52 

5.82 

28.99 

Norwalk, 

G.  C.  Comstock, 

8-53 

-79 

7.27 

7.15 

I.40 

8.29 

33-43 

Southington, 

Lumen  Andrews, 

5.56 

•  53 

3-33 

8.5O 

2.63 

6.O9 

26.64 

West  Simsbury, 

S.  T.  Stockwell, 

6.18 

2.23 

4-59 

7-38 

2.07 

4.99 

27.44 

Canton, 

G.  J.  Case, 

6.74 

2.71 

4-97 

7.02 

2.31 

5-44 

29.19 

Hartford, 

Prof.  S.  Hart, 

6.05 

2.40 

5.15 

7.58 

2.86 

6.32 

30.36 

Newington, 

J.  S.  Kirkham, 

6.23 

1-35 

3-66 

6.18 

3.4i 

4-59 

25.42 

New  Haven, 

Weather  Bureau, 

8.03 

.21 

5.03 

6-55 

2.30 

7.22 

29-34 

Madison, 

J.  D.  Kelsey, 

8.12 

.99 

5-47 

8.66 

2.88 

7.19 

33-31 

South  Manchester, 

K.  B.  Loomis, 

5-53 

1.48 

5.78 

6.68 

2.83 

6.9I 

29.21 

New  London, 

Weather  Bureau, 

8.12 

1.09 

4.72 

7.69 

3-33 

8.47 

33-42 

Colchester, 

S.  P.  Willard, 

6.16 

•79 

5-05 

8.65 

2.61 

6-39 

29.65 

Gilead, 

A.  C.  Gilbert, 

5-86 

1-58 

4-97 

8.02 

2.8T 

5-94 

29.18 

Lebanon , 

E.  A.  Hoxie, 

6.08 

2.40 

7.28 

8.40 

1.85 

5-25 

31.26 

North  Franklin, 

C.  H.  Lathrop, 

6.23 

1.89 

6.84 

7.69 

3.22 

6.21 

32.08 

Storrs, 

Experiment  Sta., 

3.8i 

2.48 

6.24 

5.87 

2.22 

6.18 

26.80 

Voluntown, 

Rev.  C.  Dewhurst, 

6-45 

3-44 

5-73 

7.28 

2.65 

9-33 

34-88 

Clark's  Falls, 

E.  D.  Chapman, 

5-15 

1.25 

6.67 

6.66 

2. 11 

II  .OT 

32.85 

Average, 

6.34 

J. 75 

4.9J 

7.49 

2.7J 

6.34 

29.54 

METEOROLOGICAL    OBSERVATIONS. 
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HENRY  C.  MILES,   Treasurer. 
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C.  S.  PHELPS, 

F.  E.  SINGLETON, 
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P.  B.  HAWK,  . 
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Director, 


Vice-Director  and  Agriculturist. 

Secretary. 
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Assistant  Agriculturist. 


State  of  (Connecticut. 


REPORT. 


To  His  Excellency,  George  E.  Lounsbury,  Governor  of  Con- 
necticut: 

The  past  year  has  been  one  of  distinct  growth  and  develop- 
ment for  Storrs  Agricultural  College.  Its  place  in  the  final 
structure  is  likely  to  be  more  apparent  to  the  general  public 
at  a  later  day  than  just  now.  While  the  institution  steadily  in- 
creases in  usefulness  and  efficiency,  the  present  is  essentially 
a  formative  period  in  things  physical  and  in  things  educa- 
tional. The  earlier  years  of  any  institution  of  learning  are 
beset  with  difficulties.  The  difficulties  are  multiplied  in  the 
case  of  an  institution  like  this,  which  has  largely  to  blaze  its 
way  as  to  methods,  which  is  hampered  by  lack  of  funds  for 
buildings  and  outfit,  and  which  does  not  find  ready  to  its  hand 
instructors  who,  upon  the  foundation  of  a  liberal  education, 
have  built  a  superstructure  of  solid  learning  in  agriculture. 
However,  in  this  last  regard  Storrs  Agricultural  College  is, 
in  the  main,  fortunate.  It  is  the  earnest  and  constant  wish  of 
the  trustees  of  this  institution  that  all  the  people  of  the  State 
might  know  exactly  what  is  being  done  at  Storrs,  and  that 
they  might  visit  it  from  time  to  time  in  numbers  sufficient  to 
make  the  knowledge  general  throughout  the  commonwealth 
of  what  it  is  and  what  it  is  doing.  The  trustees  beg  to  express, 
on  behalf  of  the  college,  their  appreciation  of  its  treatment  at 
the  hands  of  the  General  Assembly,  and  to  bespeak  the  kindly 
continuance  thereof. 

Very  respectfully, 

WILLIAM  E.  SIMONDS, 

Vice-President  of  Trustees. 


REPORT  OF  THE  PRESIDENT,  1898. 


To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen  :  —  I  have  the  honor  to  submit  to  you  the 
Annual  Report  of  Storrs  Agricultural  College  of  the  State  of 
Connecticut  for  the  year  ending-  November  30,  1898. 

You  are  well  aware  that  my  official  connection  with  the 
College  began  July  1,  1898,  and,  therefore,  my  report,  as  presi- 
dent of  the  institution,  must  be  brief. 

The  Faculty.  —  The  only  changes  made  in  the  Faculty  of 
the  College  during  the  period  for  which  this  Annual  Report  is 
written  are  three  —  the  election  of  a  President  in  June  of  the 
current  year,  the  election  of  Professor  B.  F.  Koons  as  Pro- 
fessor of  Natural  Sciences  at  the  same  date,  and  later  the  ap- 
pointment of  Mrs.  J.  B.  H.  Ballou  as  instructor  in  the  Prepara- 
tory Department. 

The  College  Course.  —  At  the  beginning  of  the  fall  term  a 
new  schedule  of  studies  was  adopted,  which  will  be  foifnd  in 
the  college  catalogue.  The  regular  college  course  will  now  ex- 
tend through  four  years,  for  the  completion  of  which  a  college 
diploma  will  be  granted ;  and  I  would  herewith  recommend 
that  certificates  be  granted  by  the  Faculty  and  Trustees  of  the 
college  to  such  students  as  may  not  be  able,  for  lack  of  time  and 
means,  to  finish  the  full  course,  but  who  shall  have  become 
proficient  in  certain  departments. 

As  the  design  of  the  college  is  to  aid  young  men  and 
women,  especially  of  the  rural  districts  of  the  State,  in  securing 
for  themselves  better  advantages  in  respect  of  education,  the 
Preparatory  Department  receives  and  prepares  students  for 
entrance  to  the  freshman  class. 

The  college  recognizes  its  special  function  in  the  realm  of 
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agriculture,  and  all  Natural  and  Physical  Sciences  pertaining 
thereto ;  and,  as  English  is  the  only  language  taught  in  the 
schedule,  it  is  considered  an  important  feature  of  the  full  college 
course. 

Equipment.  —  Very  little  increase  can  be  made  in  the  num- 
ber of  students  at  the  college  without  the  addition  of  more 
dormitories,  recitation  rooms,  and  laboratories.  For  instance, 
the  Department  of  Veterinary  Science  needs  both  room  and 
apparatus  for  a  more  extended  and  a  more  scientific  develop- 
ment of  its  work,  not  to  mention  others,  to  which  your  atten- 
tion is  directed  in  the  reports  of  the  various  departments. 

An  infirmary  for  the  use  of  a  college  is  as  necessary  as  is  a 
hospital  connected  with  a  military  camp,  where  the  sick  may 
be  comfortably  housed  and  nursed,  and  be  free  from  noise  and 
foul  air. 

The  library  has  been  well  selected,  and  is  increasing,  and 
that,  too,  faster  than  its  limited  accommodations  warrant.  A 
modern  library  building  would  secure  better  facilities  for 
bringing  books  and  students  of  literature  together,  and  also 
insure  greater  safety  in  preserving  a  college  equipment  of  in- 
estimable value  to>  the  individual  and' to  the  State. 

We  hope  that  the  General  Assembly  will  carefully  consider 
the  immediate  needs  of  the  State  College,  and  will  generously 
provide  for  better  equipment  and  facilities  for  educating  young 
/nen  and  women  of  the  State  to  a  more  intelligent  understand- 
ing of  their  duties  as  honest,  industrious,  and  patriotic  citizens. 
When  the  war  with  Spain  was  imminent,  and  the  President- of 
the  United  States  issued  his  call  for  volunteers,  five  students  of 
Storrs  Agricultural  College  responded  to  the  call,  and  were 
found  to  be  well  qualified  for  official  positions.  Of  these, 
u  First  Sergeant  Willis  N.  Hawley  was  taken  sick  at  Camp 
Meade,  and  died  in  the  hospital  at  Philadelphia,  November  19, 
1898. 

When  the  State ,  shall  erect  its  library  building  at  Storrs 
Agricultural  College,  we  trust  that  some  memorial  will  find  a 
place  in  that  structure  to  show  the  State's  appreciation  of  those 
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who  are  willing  to  die  for  her  honor,  and  for  the  freedom  of  an 
oppressed  people. 

General  Remarks.  —  To  say  that  the  college  is  making  prog- 
ress is  unnecessary.  All  institutions  of  learning  make  progress 
according  to  their  facilities  and  the  demands  made  upon  them. 
All  are  most  cordially  invited  to  visit  the  college,  to  inspect  its 
work,  to  advise  in  its  government,  to  suggest  improvements, 
and  to  study  its  needs,  as  often  as  personal  interests  will  permit. 

This  invitation  is  extended  to  all  citizens  of  the  State,  and 
to  such  others  as  are  interested  in  the  public  welfare. 

For  a  more  comprehensive  review  of  the  year's  work,  allow 
me  to  refer  you  to  the  individual  reports  of  the  different  depart- 
ments of  the  institution. 

Very  respectfully,     . 

GEORGE  W.  FLINT, 

President. 


DEPARTMENT  OF  AGRICULTURE. 
To  the  'Trustees  of  Storrs  Agricultural  College: 

Gentlemen  :  —  In  my  last  report  I  gave  a  plan  of  instruc- 
tion in  agriculture.  The  plan  was  formulated  by  a  committee 
of  the  American  Association  of  Agricultural  Colleges  and  Ex- 
periment Stations. 

This  committee  recommended  the  course  for  general  adop- 
tion by  the  agricultural  colleges  of  the  country,  in  order  to 
systematize  and  unify  the  work  in  agriculture  in  these  institu- 
tions. 

I  repeat  the  plan  this  year,  in  order  that  the  course,  as  out- 
lined at  this  college,  may  be  explained  more  in  detail.  The 
general  plan  is  as  follows : 

1.  Agronomy,  or  plant  production,         .  .   132  hours. 

2.  Zootechny,  or  animal  industry,  .  .162 

3.  Agrotechny,  or  agricultural  technology,  .     J2 

4.  Rural  Engineering,  or  farm  mechanics,  .     60 

5.  Rural  Economics,  or  farm  management,  .     60 
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The  instruction  in  agriculture,  with  the  exception  of  sub- 
ject 4,  is  divided  between  the  instructor  in  dairying,  Professor 
C.  L.  Beach,  and  myself. 

I  give  herewith  a  brief  synopsis  of  the  work  under  my 
charge,  and  would  refer  the  reader  to  the  report  of  the  instruc- 
tor in  dairying  for  a  synopsis  of  the  subjects  taught  by  him. 

Agronomy,  or  Plant  Production.  —  Under  this  subject  is  in- 
cluded (i)  the  formation  of  soils,  their  chemical  and  physical 
properties,  the  improvement  of  soils  by  tillage,  drainage,  irriga- 
tion, and  manures;  and  (2)  farm  crops  and  their  production, 
which  includes  the  history  of  our  various  farm  crops,  their 
economic  importance,  their  value  as  food  for  both  man  and 
animals,  and  the  best  methods  of  planting,  caring  for,  and  har- 
vesting them. 

Zootechny,  or  Animal  Industry.  —  This  subject  includes  (1) 
the  breeds  of  live  stock;  (2)  principles  of  breeding;  and  (3) 
stock  feeding,  care,  and  management. 

The  history  and  characteristics  of  the  leading  breeds  of 
cattle  have  been  carefully  outlined  bf  the  instructor  in  dairy- 
ing, and  practice  has  been  given  the  students  in  judging  and 
scoring  live  stock. 

The  principles  of  breeding  include  a  study  of  the  laws  of 
heredity,  atavism,  correlation,  variation  due  to  climate,  feed, 
soil,  training,  etc.,  the  principles  of  cross  breeding,  in  and  in 
breeding,  and  selection. 

Under  the  subject  of  stock  feeding,  care,  and  management, 
the  feeding  and  management  of  the  dairy  herd  has  received 
especial  attention. 

The  subject  includes  the  composition  and  digestibility  of 
the  various  coarse  and  concentrated  cattle  foods,  the  effect  of 
the  various  food  nutrients  on  the  animal  system  and  upon  the 
products  of  milk  and  butter.  The  subject  of  the  general  care 
and  management  of  the  dairy  herd  is  given  careful  considera- 
tion. 

Agrotechny,  or  Agricultural  Technology.  —  Under  this  head- 
ing  is  included  the  subject  of  dairying,  both  class-room  study 


REPORT  OF  STORRS  AGRICULTURAL  COLLEGE.       II 

and  laboratory  practice,  and  the  course  will  be  found  outlined 
in  another  part  of  the  report. 

Rural  Engineering,  or  Farm  Mechanics. — -The  instruction 
in  the  subjects  which  fall  under  this  heading  is  given  by  the 
Professor  of  Mathematics  and  the  Professor  of  Physics.  The 
work  in  rural  engineering  includes  the  principles  of  road  con- 
struction, the  best  materials  for  road  making,  surveying,  level- 
ing, etc.,  while  the  mechanics  of  farm  machinery  is  covered 
under  the  general  subject  of  Physics. 

Rural  Economics,  or  Farm  Management.  —  Under  this  sub- 
ject is  included  (i)  the  history  of  agriculture ;  (2)  farm  manage- 
ment, rural  law,  and  farm  accounts.  The  first  of  these  subjects 
has  been  covered  by  a  course  of  lectures. 

Owing  to  the  fact  that  this  study  has  been  transferred  from 
the  Sophomore  to  the  Senior  year,  the  course  has  been  dropped 
for  the  past  two'  years,  but  will  be  resumed  again  in  the  near 
future. 

The  subject  of  farm  management  would  naturally  include 
the  business  operations  relating  to  the  farm.  Knowledge  of 
the  business  side  of  farming  can  best  be  acquired  by  those  who 
are  actively  engaged  in  the  art. 

A  person  who  has  made  his  life  work  a  study  of  the  scientific 
principles  relating  to  farming  can  hardly  be  expected  to  keep 
abreast  of  the  business  side  of  farm  operations.  For  this  reason 
it  would  seem  to  me  wise  that  a  course  of  lectures  by  one  or 
more  practical  farmers  be  instituted,  to  cover  the  ground  of 
farm  management  and  rural  law. 

During  the  past  year  there  have  been  several  much  needed 
improvements  made  in  the  farm  buildings.  The  increase  in 
the  herd  has  made  necessary  an  enlargement  in  our  stable 
accommodations.  A  new  barn  connected  with  the  stock  barn 
has  been  built  for  sheltering  the  young  stock,  and  for  a  horse 
stable.  A  round  stave-silo  of  about  one  hundred  and  twenty 
tons  capacity  has  been  built  at  one  end  of  the  large  stock  barn. 
It  has  been  thought  advisable  to  test  this  form  of  silo  thor- 
oughly, to  ascertain  its  adaptability  for  use  in  our  climate. 

If  the  silage  does  not  freeze  seriously,  this  will  doubtless 
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prove  one  of  the  most  economical  forms  of  silo  that  can  be  con- 
structed. 

The  construction  of  the  silo  has  made  necessary  a  change 
in  the  storage-room  for  manure.  The  manure  shed  was  for- 
merly connected  with  the  stables  at  the  east  end,  and  at  times 
the  odors  from  the  manure  made  the  sanitary  condition  of  the 
stable  unsatisfactory.  A  new  manure  shed  is  now  being  con- 
structed about  thirty  feet  distant  from  the  stable,  and  not  con- 
nected with  it. 

New  and  improved  machinery  for  illustration  with  classes, 
and  for  the  work  of  the  farm,  is  being  introduced  from  time  to 
time. 

We  have  been  somewhat  deterred  from  purchasing  as  many 
pieces  of  machinery  as  we  consider  desirable,  by  the  lack  of 
proper  storage  room. 

It  seems  wiser  to  defer  the  purchase  of  machinery  until  it 
can  be  properly  housed  and  cared  for.  I  would  therefore  urge 
the  importance  of  constructing  a  tool  and  wagon  house,  at  a 
cost  not  to  exceed  $600  or  $800. 

At  present  much  of  the  farm  machinery  is  stored  about  the 
main  barn,  where  it  interferes  more  or  less  with  our  work. 

The  crops  grown  upon  the  farm  are  mainly  those  which 
are  needed  by  the  herd,  and  such  as  are  wanted  in  the  boarding 
department. 

During  the  past  year  the  hay  crop  has  been  exceptionally 
good.  This  was  caused  in  part  by  the  liberal  rainfall,  and  in 
part  by  the  use  of  commercial  fertilizers.  Home  mixtures  of 
fertilizers  have  been  prepared  under  my  direction  by  the  Senior 
class  for  nearly  all  our  common  farm  crops. 

It  is  thought  that  a  liberal  saving  has  thus  been  made  to  the 
institution,  and  that  the  instruction  has  been  very  valuable  to 
the  students. 

Forage  crops,  such  as  oats  and  peas,  ensilage  corn,  and  soja 
beans,  have  been  grown  to  quite  an  extent  for  the  use  of  the 
dairy  herd.  The  principal  crops  grown  on  the  farm  for  the 
use  of  the  boarding  departments,  other  than  those  produced  by 
the  herd,  have  been  potatoes,  turnips,  squashes,  and  cabbage. 
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It  is  our  desire  to  make  the  work  of  the  farm  as  largely  as 
possible  instructive  to  the  students.  It  is  often  desirable  to 
have  upon  the  farm  machinery  and  tools  that  under  many  con- 
ditions of  farm  management  would  not  be  economical,  and  it 
is  often  desirable  to  grow  crops  that  would  not  be  profitable  on 
many  farms. 

It  would  hardly  seem  necessary  to  say  that  a  farm  of  this 
kind  cannot  be  expected  to  show  a  profit.  Instructive  and  ex- 
perimental work  is  always  expensive.  Only  by  making  these 
lines  of  our  work  the  chief  aim  of  the  farm  can  it  fill  its  proper 
function. 

It  would  seem  to  me  desirable  that  all  of  the  operations  of 
the  farm  should  be  made  instructive  just  as  far  as  possible,  and 
that  each  student  should  be  given  practice  in  those  lines  of  farm 
work  in  which  he  is  deficient. 

Respectfully  submitted, 

C.  S.  PHELPS. 


DEPARTMENT  OF  HORTICULTURE. 

To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen  :  —  No  change  has  been  made  in  the  class^ 
work  of  this  department  during  the  past  year.  The  time  now 
devoted  to  the  various  horticultural  subjects  amounts  to  nearly 
one  full  year  of  five  hours  a  week,  about  equally  divided  be- 
tween the  Junior  and  Senior  years.  The  equipment  of  grow- 
ing and  fruiting  plants  has  advanced,  so  that  the  time  allotted 
to  this  department  can  be  almost  wholly  devoted  to  the  study 
and  handling  of  such  plants,  and  the  value  of  that  time  very 
much  increased.  The  summer  term  is  now  the  popular  one  of 
the  course. 

The  change  recently  made  in  the  labor  system,  by  which  all 
the  students  are  employed  at  the  same  time,  has  much  sim- 
plified the  management  of  it  in  this  department,  and  allows  the 
use  of  the  upper  classmen  largely  as  skilled  workmen,  or  as 
overseers  in  the  various  operations  in  the  department,  making; 
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the  system  of  more  value  to  the  class.  Indeed,  the  labor  in 
this  department  requiring  judgment  and  some  experience  has 
increased  until  it  seemed  necessary  to  adopt  some  such  plan. 

The  arrangement  of  the  grounds,  provided  for  last  year, 
laid  out  a  large  amount  of  work  for  future  execution.  The 
appropriation  set  aside  for  the  purpose  by  the  Trustees  has 
been  expended.  As  a  result  the  campus  shows  the  change 
in  a  marked  degree.  The  main  drive,  referred  to>  in  my  last 
report,  has  been  opened  to  the  northeast  corner  of  the  grounds, 
and  in  addition  about  one  hundred  rods  of  other  drives  have 
been  made  in  the  same  substantial  manner  by  excavating  and 
filling  in  with  a  foundation  of  stone.  The  disposal  of  the 
surplus  stone  on  the  grounds  was  considered  of  quite  as  much 
importance  as  the  good  building,  and  much  was  used  that 
otherwise  would  not  have  been  taken,  which  added  to  the  cost 
of  the  drives ;  but  as  a  result  all  stone  walls  near  or  in  front  of 
the  buildings  have  disappeared,  and  much  of  the  space  occupied 
by  them  leveled  and  seeded.  The  road  building  was  all  done 
by  outside  labor,  but  the  grading  and  finishing  were  done  by 
students. 

In  connection  with  road  building,  permanent  planting  has 
been  begun.  During  the  season  several  hundred  trees  have 
been  set  out,  to  which  large  additions  will  be  made  next  spring. 
The  stock  now  growing  in  the  nursery  enables  us  to  do  this 
when  most  convenient^  and  with  very  small  loss  and  ex-, 
pense. 

Much  has  been  done  to  improve  the  grounds ;  the  addition 
to  the  campus  by  the  location  of  the  new  cottages  has  much 
increased  the  work  which  needs  to  be  done.  Probably  this 
increase  will  continue  for  years  to  come. 

The  past  season  has  been  a  very  favorable  one  for  the  mak- 
ing of  permanent  improvements,  and  for  the  planted  crops  as 
well.  The  exceptional  crop  of  apples  on  the  college  grounds 
certainly  goes  far  to  demonstrate  that  care  will  make  the  apple 
crop  a  profitable  one  in  this  State. 

So  much  of  our  greenhouse  space  is  now  needed  to  propa- 
gate bedding  plants  for  the  grounds  that  but  few  additions 
have  been  made  to  specimen  plants  during  the  past  year. 
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The  college  made  an  exhibit  at  four  fairs  in  different  parts 
of  the  State  during  the  fall.  For  this  department  there  were 
selected  and  prepared  a  complete  set  of  the  vegetable  and 
fruit  products,  for  each  fair,  of  not  less  than  seventy-five  va- 
rieties ;  for,  in  but  very  few  cases,  were  any  exhibited  the 
second  time.  Besides  the  fair  exhibits,  the  Horticultural  De- 
partment made  a  fruit  exhibit  at  a  meeting  of  the  State  Pomo- 
logical  Society,  in  which  it  competed  and  won  its  share  of  the 
premiums.  These  exhibits  are  a  very  satisfactory  method  of 
showing  what  the  college  is  doing. 

I  have  been  ably  assisted  by  Mr.  Walter  A.  Warren,  ap- 
pointed one  year  ago,  in  carrying  out  the  work  of  the  depart- 
ment ;  and  the  work  in  the  greenhouse  has  been  attended  to  by 
B.  H.  Walden  of  the  Senior  class  in  a  very  satisfactory  manner. 
All  of  which  is  respectfully  submitted, 

Professor  A.  G.  GULLEY. 


DEPARTMENT  OF  RHETORIC,  ENGLISH  LITERA- 
TURE, ELOCUTION,  AND  ETHICS. 

To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen  :  —  Last  year  my  report  gave  with  exactness 
and  detail  my  aims  and  methods.  It  seemed  desirable  to  place 
you  in  full  possession  of  the  pedagogic  basis  from  which  my 
teaching  was  proceeding.  The  development  of  the  courses 
has  required  no  departure  from  the  outline  indicated ;  their  re- 
sults seem  fully  to  justify  it ;  and  my  instruction,  therefore,  con- 
tinues to  be  very  similar  to  that  of  last  year.  Since  my  sub- 
jects, also,  remain  the  same,  namely,  Rhetoric,  English  Litera- 
ture, Elocution,  and  Ethics,  I  may  be  allowed  to  refer  you 
for  information  regarding  all  this  to  my  report  of  last  year,  and 
this  you  will  find  in  your  Annual  Report  for  1897,  pages  27 
to  39. 

This  year,  consequently,  my  report  is  little  more  than  a 
brief  announcement  of  the  different  courses  given  under  my 
instruction,  and  is  herewith  submitted. 
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Third-Year  Class.    Subjects  :    Rhetoric  and  Elocution. 

Rhetoric.     Three  hours  a  week. 

Two  text-books  are  used  in  this  course,  Waddy's  "Elements 
of  Composition  and  Rhetoric,"  followed  by  Hill's  "  Founda- 
tions of  Rhetoric."  The  students  write  constantly,  and  their 
writing  tests  their  mastery  of  the  text-books. 

Outside  reading  is  assigned  from  week  to  week,  and  each 
term  every  student  chooses  a  good  book,  which  he,  in  writing, 
critically  reviews. 

There  are  lectures.  The  instructor  reads  and  discusses 
masterpieces  of  English.  And  critical  help  is  given  each 
student. 

In  this  course  English  is  studied  about  equally  for  the  joy 
and  utility  of  its  mastery,  and  either  to  awaken  or  to  deepen 
the  love  of  good  reading. 

Elocution.  One  hour  a  week,  and  private  appointments  with 
each  student. 

For  the  technique  of  delivery,  no  text-book  is  used. 
("  Practical  Elocution,"  by  Fulton  and  Trueblood,  is  referred 
to  for  special  points,  but  is  not  bought  by  the  students.)  But 
for  the  basal  philosophy  of  delivery,  the  students  study  Curry's 
"  Lessons  in  Vocal  Expression." 

The  course  begins  with  the  rudiments  of  Pantomimic  train- 
ing,—  education  in  the  language  addressed  to  the  eye  in  public 
speech.  It  then  takes  up  vocal  training, —  education  in  the 
language  addressed  to  the  ear.  And  its  ultimate  effort  is  to  co- 
ordinate these  two  great  elements  of  delivery. 

Public  "  rhetoricals,"  in  which  every  member  of  the  class 
takes  part,  are  given  each  term. 

The  aim  of  this  course  is  practical,  to  promote  good  ad- 
dresses. 

Fourth- Year    Class.     Subjects:     English    Literature,. 
Elocution,  and  Ethics. 

English  Literature.     Fall  and  winter  terms,  three  hours  a  week. 
Three    text-books    are    used    in    this    course :     "  Enelish- 
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Literature  "  (the  Macmillan  Company,  1898),  by  Stopford  A. 
Brooke ;  "  An  Introduction  to  the  Study  of  American  Litera- 
ture," by  Brander  Matthews;  and  "From  Chaucer  to  Arnold, 
Types  of  Literary  Art  in  Prose  and  Verse,"  by  Andrew  J. 
George. 

The  students  fix  the  different  periods  by  identifying  their 
leading  writers,  and  by  reading  examples  of  what  they  have 
written.     And  this  takes  them  beyond  these  text-books. 

Notes  are  made.  There  are  frequent  twenty-minute,  half- 
hour,  and  hour  reports.  And  these  reports  of  the  reading  done 
are  written  in  class,  and  from  memory  alone. 

Each  student  also  chooses  one  modern  writer,  studies  his 
life  and  works,  and,  on  or  before  March  1st,  presents  his  results 
in  a  comprehensive  essay.  And  with  this  essay  is  submitted 
a  careful  bibliography  of  the  reading  done  in  its  preparation. 

Sections  from  the  preliminary  notes  of  these  comprehensive 
essays  are  reported  to  the  class.  And  careful  notes  on  these 
reports  are  made  by  the  students,  in  order  that  all  may  benefit 
by  what  each  does. 

The  text-books  contain  excellent  bibliographical  material. 
And  the  text-books  and  notes  together  are  intended  to  furnish 
intelligent  guidance  in  fuller  reading  after  graduation. 

The  writing  of  each  student  receives  careful  criticism.  But, 
apart  from  criticism,  the  chief  office  of  the  instructor  is  guid- 
ance and  suggestion.  This  includes  introductory  lectures  on 
books  and  reading,  and  the  continuance  of  the  reading  and 
discussion,  begun  in  the  previous  year,  of  English  master- 
pieces. 

In  this  course,  English  is  studied  about  equally  to  give  in- 
creased command  of  English  speech,  to  give  good  training  in 
research,  and  to  enrich  those  resources  in  the  students  which, 
in  after  years,  shall  help  them  to  keep  the  company  of  the 
noblest  minds. 
Elocution.     One  hour  a  week. 

This  course  advances  from  the  rudiments  of  pantomimic 
training  into  the  more  elaborate  parts  of  the  language  to  the 
eye.     In  vocal  training,  also,  it  continues  the  cultivation  of 
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the  language  to  the  ear.     And  it  undertakes,  in  the  case  of  each 
student,  to  carry  the  co-ordination  of  these  two  great  elements 
of  delivery  up  as  far  as  possible  from  the  lower  into  the  higher 
forms  of  address. 
Senior  Addresses.     Three  terms.     Special  appointments. 

Each  member  of  a  class  prepares  one  address  a  term,  and 
delivers  it  in  public  without  notes. 

Subjects  are  chosen  which  are  of  peculiar  interest  to  the 
students  themselves,  and  about  which  they  have  acquired  some 
previous  knowledge  through  reading,  travel,  or  study.  They 
are  chosen,  so  far  as  possible,  for  their  timeliness,  and  they 
are  treated  with  especial  reference  to  the  audience  expected. 

The  greatest  care  is  used  in  preparation.  The  subjects 
are  chosen  six  weeks  before  the  date  of  delivery;  and  both 
writing  and  delivery  receive  the  constant  criticism  and  sug- 
gestion of  the  instructor. 

The  Senior  Addresses  are  of  the  utmost  value,  both  as  a 
means   of  discipline   in  themselves   and   as   giving  practical 
point  to  the  instruction  in  English  and  Elocution. 
Ethics.     Spring  term.     Three  hours  a  week.     A  thesis. 

Here  the  text-book  is  Janet's  "Elements  of  Morals. "  Muir- 
head  is  also  read,  and  other  reading  is  provided  and  encour- 
aged. 

There  are  written  reports.  Also,  each  student  chooses  a 
special  topic  in  ethical  fact  or  theory,  does  a  careful  piece  of  re- 
search, and,  as  early  as  two  weeks  before  Commencement, 
presents  his  results  in  a  thesis. 

Also,  there  are  lectures  as  the  exigencies  of  the  course  either 
permit  or  demand. 

In  this  course,  Ethics  is  treated  as  the  science  of  conduct. 

Such  is  a  brief  announcement  of  the  courses  given  under 
my  instruction.  A  short  summary  of  the  variety  and  character 
of  the  training  thus  afforded  may  be  of  interest,  and  with  this 
I  will  close  my  report. 

The  students  are  trained  from  the  first  in  promptness,  in 
neatness,  and  in  precision.  They  are  trained  to  do  for  them- 
selves.    They  are  trained  in  the  strength,  in  the  ease,  and  in 


REPORT  OF  STORRS  AGRICULTURAL  COLLEGE.       1 9 

the  beauty  of  good  English  style.  They  are  trained  to  read 
the  best,  not  primarily  to  read  about  it.  They  are  trained  in 
research,  and  therefore  in  the  use  of  the  library.  They  are 
trained  both  in  writing  and  in  public  address.  And  they  are 
trained  to  be  intelligent  in  their  conduct. 
Yours  very  respectfully, 

RUFUS  WHITTAKER  STIMSON, 

{Harvard)  AM.,  (Yale)  B.D. 


DEPARTMENT  OF  CHEMISTRY  AND  PHYSICS. 
To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen  :  —  The  work  of  the  Department  of  Chemistry 
and  Physics  has  become  well  established  in  the  course,  and 
does  not  vary  greatly  from  year  to  year.  The  importance  of 
Chemistry  in  modern  scientific  agriculture  is  well  understood. 
A  very  large  part  of  the  work  of  the  Experiment  Stations 
comes  sooner  or  later  to  the  chemical  laboratory  for  examina- 
tion by  chemical  analysis  to  determine  the  value  of  soils,  fer- 
tilizers, and  feeds. 

An  intelligent  understanding  of  chemical  terms  and 
methods  of  analysis  is  therefore  highly  desirable,  if  not  a  neces- 
sity, to  the  successful  agriculturist  of  the  present  time;  and 
with  increasing  force  will  this  be  true  of  the  future.  It  follows, 
therefore,  that  the  Department  of  Chemistry  in  an  agricul- 
tural college  must  take  rank  among  its  leading  departments. 
This  does  not  imply  that  it  shall  undertake  to  graduate 
chemists.  Xfrat  would  be  chemistry  for  chemistry's  sake, 
which  is  not  our  desire  or  intention.  It  may  be  expressed  as 
chemistry  for  the  sake  of  agriculture.  To  this  end,  students 
are  introduced  to  the  subject  early  in  the  course.  Both 
divisions  of  the  Freshman  year  are  taking  a  laboratory  hour 
once  a  week. 

This  experimental  work  will  lay  a  good  foundation  for  the 
text-book  course  in  Elementary  Chemistry  the  opening  term 
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of  the  Sophomore  year.  This  makes  real  and  tangible  what 
otherwise  would  be  mysterious  and  theoretical.  An  experi- 
mental science  should  begin  with  experiments.  Accompany- 
ing the  study  of  the  text-book,  there  is  provided  a  laboratory 
hour  in  qualitative  exercises,  and  a  study  of  reactions.  A 
scheme  of  analysis  is  worked  out  by  the  student,  under  the 
direction  of  an  instructor,  purely  by  the  inductive  method. 
The  description  of  each  test  is  in  the  language  of  the  student 
himself,  made  with  the  reaction  before  his  eyes.  No  text-book 
is  required  for  this  work,  but  a  large  number  of  text-books  by 
different  authors  are  at  hand  for  reference.  This  method  de- 
velops the  observing  power  and  the  judgment  of  the  student, 
and  makes  his  own  experience  the  basis  of  his  conclusions. 

This  method,  combined  with  a  method  of  verification,  en- 
ables the  student  to  give  his  attention  almost  entirely  to  the 
tests  and  to  the  reactions,  rather  than  to  a  laborious,  time- 
consuming  examination  of  descriptions  of  reactions  by  some 
author.  This  requires  of  the  instructor  more  work  at  the 
beginning,  but'the  student  very  soon  comes  to  rely  on  his  own 
experience,  and,  unhampered  by  the  crutches  of  a  text-book, 
he  moves  forward  with  commendable  rapidity.  The  time  de- 
voted to  qualitative  analysis  is  reduced  to  a  minimum,  and  the 
greater  part  of  the  work  in  chemistry  is  in  the  field  of  quantita- 
tive analysis. 

The  Sophomore  class  have  qualitative  analysis  during  the 
winter  term  amounting  to  thirty-six  hours,  followed  by  volu- 
metric analysis  during  the  spring  term  for  about  the  same 
number  of  hours.  Agricultural  chemistry  is  given  in  a  course 
of  lectures  during  the  spring  term  of  the  Junior  year.  This 
leads  up  to  a  term  of  quantitative  analysis  in  the  fall  term  of  the 
Senior  year.  The  methods  of  the  official  agricultural  chemists 
are  followed,  in  the  examination  of  fertilizers  and  chemicals, 
determinations  of  phosphoric  acid,  potash,  and  nitrogen,  as 
found  in  various  commercial  fertilizers.  A  somewhat  extended 
examination  of  soils  is  made  also  by  such  means  as  are  avail- 
able on  the  farm.  Analyses  of  milk,  butter,  and  oleomargarine 
are  also  made.     Thus  has  been  sketched  in  outline  the  course 
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in  chemistry  as  provided  for  at  present.  Very  much  more 
time  is  desirable,  but  with  the  limited  time  allotted  this  subject 
the  best  possible  is  attempted. 

The  work  in  Physics  is  confined  to  one  term  in  the  Junior 
year,  a  forty-eight  hour  text-book  course.  It  is  very  essential, 
however,  that  more  time  be  given  for  laboratory  work  in  this 
subject.  During  the  year  a  brief  course  in  Meteorology  is  also 
provided. 

Respectfully  submitted, 

A.  B.  PEEBLES. 


EXTENSION  DEPARTMENT. 

The  effort  to  extend  the  "  sphere  of  influence  "  of  the  col- 
lege by  providing  courses  for  home  study,  has  progressed  to  a 
point  where  some  judgment  may  be  formed  as  to  its  utility. 

The  schedule,  as  originally  planned,  provided  for  a  two- 
years  course.  It  was  contemplated  to  have  a  day  set  apart 
for  the  Extension  Department  during  Commencement  week. 
The  plan  was  to  have  as  many  as  possible  of  those  who  had 
completed  the  course  to  come  to  the  college  for  the  day.  On 
June  14,  1898,  was  celebrated  this  first  Extension  Day.  Ar- 
rangements were  made  for  the  conveyance  of  members  to  the 
college  from  the  trains  arriving  at  Willimantic.  Most  of  those 
in  attendance  arrived  at  the  college  between  n  and  12  o'clock. 

A  general  reception  was  extended  to  all  by  members  of  the 
Board  and  the  Faculty  at  Grove  Cottage.  A  banquet  was  pro- 
vided by  the  young  ladies  of  the  college,  under  the  direction  of 
the  head  of  the  Domestic  Science  Department.  The  printed 
menu  cards  contained  also  the  work  in  Domestic  Science  as 
provided  in  the  regular  college  course  for  young  ladies. 
Words  of  welcome  were  spoken  by  the  President  of  the  college, 
and  Mr.  S.  O.  Bowen  spoke  for  the  Trustees.  Responses  were 
given  by  Rev.  Mr.  Hand  of  Putnam,  Mr.  Shepardson  of  Middle- 
bury,  Mr.  J.  H.  Merriman  of  the  Southington  Circle,  and  Rev. 
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Mr.  Mead  of  Scotland.  A  procession  was  formed,  and  the 
company  marched  to  the  College  Chapel,  where  the  following 
program  was  presented : 


MUSIC 

MUSIC 
ESSAY 

ESSAY 
SONG 
ESSAY 
ESSAY 


PRAYER 


College  Orchestra 


College  Orchestra 


Mrs.  Ellen  H.  Sumner 

Mansfield  Center 
"  Better  Sanitary  Conditions  on  the  Farm.'" 

Mr.  H.  C.  C.  Miles 

Milford 
"Better  Fruit  for  Ho?ne  Consicmption." 

Mrs.   H.  C.  C.  Miles 

Milford 
"  Where  the  Lindens  Bloom.'1''    (Dudley  Buck.) 

Mrs.  Eli  Bronson 
Middlebury 


Literature  for  the  Farmer's  Home." 


Miss  Mary  E.  Holt 
Southington 


"  The  Ideal  Woman." 
MUSIC .        .        College  Orchestra 

The  presentation  of  certificates  was  made  by  Secretary 
T.  S.  Gold  to  the  following  members  of  the  Extension  Depart- 
ment, who  had  completed  the  course  and  passed  a  satisfactory 
examination : 


*Luther    B.    Ashley, 
*Eliza  M.  Bacon, 
George  B.  Bristol,    . 
*Bessie  W.   Bronson, 
Frances   E.   Bronson, 
Ella    E.    Collins, 
George  A.  Griggs, 
Wakeman  B.  Hill, 
*Mary  E.  Holt, 
*OHve  G.  Hamlin, 
Mary   R.    Igoe, 
*Elmer  C.  Jewett, 
*  Lizzie  E.  Jewett, 
Martha  E.  Judd, 
*J.  H.  Merriman, 
*Harry  C   C   Miles, 


Scotland. 

Scotland. 

Middlebury. 

Middlebury. 

Middlebury. 

Woodmont. 

Phoenixville. 

Greenfield  Hill. 

Southington. 

Southington. 

Middlebury. 

Clark's  Corners. 

Clark's  Corners. 

Middlebury. 

New  Britain. 

Milford. 
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♦Mrs.  Harry  C.  C.  Miles 
Airs.  W.  H.  Plumb, 
*Grace  W.  Peebles, 
*W.  M.  Shepardson, 
Julia  E.  Smith, 
*Ellen  H.  Sumner,  . 
*George  E.  Townsend, 
♦William  W.  Townsend, 
Mary  R.  Woodward, 
Ellen  S.  White, 
Mrs.  Julius  H.  Yale, 
M.  M.  Frisbie, 
Sarah  E.  Frisbie, 
Jennie  E.  Shepherd, 
Samuel  W.  Smith,      . 


Milford. 

Litchfield. 

Storrs. 

Middlebury. 

Middlebury. 

Mansfield  Center. 

Middlebury. 

Middlebury. 

Amenia  Union. 

North  Granby. 

Meriden. 

Southington. 

Southington. 

Southington. 

Ansonia. 


At  the  conclusion  of  the  literary  exercises  the  company  ad- 
journed to  the  campus,  where  the  Class  tree  was  planted,  an 
oak ;  each  member  assisted  in  shoveling  the  earth,  and  Secre- 
tary Gold  made  a  short  but  very  appropriate  address.  The 
Class  ivy  was  planted  by  Mrs.  Palmer,  and  at  the  conclusion 
three  cheers  were  offered  as  a  fitting  "  yell  "  for  the  class  of  '98. 
This  day's  exercises  concluded  the  plan  as  laid  out  at  the  open- 
ing of  this  department  two  years  previous.  It  was  an  experi- 
ment in  a  new  and  untried  field.  The  degree  of  success  of 
the  movement  would  seem  to  justify  a  continuance  of  the 
work. 

In  accordance  with  the  proposition  to  put  a  library  in  the 
hands  of  circles  of  ten  or  more,  who  had  completed  the  two- 
year  text-book  course,  we  sent  out  in  October  two  such  travel- 
ing libraries  of  fifty  volumes  each, —  one  to  the  Southington 
Circle,  and  the  other  to  the  Middlebury  Circle.  The  Extension 
Department  has  thus  instituted  the  "  Traveling  Library  "  for 
rural  communities  in  Connecticut,  a  work  that  has  been  fruit- 
ful of  great  good  in  a  few  western  states.  New  York  state  and 
Wisconsin  have  a  large  number  of  traveling  libraries. 

That  you  may  better  understand  the  nature  of  these  libra- 
ries, the  list  of  titles  follows : 
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TRAVELING  LIBRARY  No.  i. 


Year-book  for   1897, 
Principles  of  Modern  Dairy  Practice, 
Horticulturist's   Rule-Book, 
Pruning    Book, 
Agriculture,  Volume  I., 
Agriculture,  Volume  II., 
Agriculture,  Volume  III.,     . 
How  to  Make  the  Garden  Pay, 
Domesticated    Animals, 
Faith  and  Doubt  in  Poets, 
American  Commonwealth,     . 
Labor  Co-partnership,    . 
Boston   Cook-Book, 
Household  Art, 
According  to  Season, 
Familiar  Flowers,    . 
Lessons  with  Plants, 
Ten  New  England  Blossoms, 
Birds    of   Village    and    Field, 
Drinking  Water  and  Ice  Supplies, 
Charles  Darwin, 
Justus   Von    Liebig, 
Eye   Spy, 

With  Feet  to  the  Earth, 
Chemistry  of   Common   Life, 
Sea   and    Land, 
Feeds  and   Feeding, 
Hero  and  Homespun, 
Light   Side   of   Science, 
Good   Cooking, 
Hugh  Wynne,  Volume  I. 
Hugh   Wynne,    Volume 
How  to  Judge  a  Horse, 
Riverby.   .... 
American  Ideals,     . 
Economic   Entomology, 
House   Plants, 
Story  of  the  Stars,   . 
Testing  Milk  and  Products, 
Beauty  of  Form, 
First   Crossing  of  Greenland, 
Customs  and  Fashions  in  Old  New  England, 


IT. 


Dept.  of  Agriculture. 

F.  W.  Woll. 

L.  H.  Bailey. 

L.  H.  Bailey. 

F.  H.  Storer. 

F.  H.  Storer. 

F.  H.  Storer. 

T.  Greiner. 

N.  S.  Shaler. 

R.  A.  Armstrong. 

James  Bryce. 

H.  D.  Lloyd. 

Mrs.   Lincoln. 

Candace  Wheeler. 

Mrs.  W.  S.  Dana. 

F.  S.  Mathews. 

L.  H.  Bailey. 

C.  M.  Weed. 

F.  A.  Merriam. 

T.  M.  Prudden. 

E.  B.  Poulton. 
W.  A.  Shenstone. 
Wm.  H.  Gibson. 
C.  M.  Skinner. 

J.  F.  W.  Johnstone. 
N.  S.  Shaler. 
W.  A.  Henry. 
W.  M.  E.  Barton. 
Andrew  Wilson. 
Mrs.  S.  T.  Rorer. 
S.  Weir  Mitchell. 
S.  Weir  Mitchell. 

F.  W.  Bach. 
John  Burroughs. 
T.  Roosevelt. 

J.  B.  Smith. 

L.  P.  Hillhouse. 

George  F.  Chambers. 

Farrington  and  Woll. 

Steele  and  Adams. 

F.  Nansen. 

A.  M.  Earle. 
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Art    Out-of-Doors, 

History  of  Connecticut,  Volume  I., 

History  of  Connecticut,  Volume  II. 

The   Soil, 

American  Literature, 

Modern  Dairy  Practice, 

Milk:  Its  Nature  and  Composition, 


Mrs.  Van  Rensselaer. 

Benj.  Trumbull. 

Benj.  Trumbull. 

F.  H.  King. 

K.  L.  Bates. 

Grotenfelt. 

C.  M.  Aikman. 


TRAVELING  LIBRARY  No.  2. 


Year-book  for   1897, 
Horses  and  Stables, 
Our    Farming, 
First  Annual  Session, 
Studio  Neighbors, 
American  Fruit  Culturist, 
Milch   Cows  and   Dairy   Farming, 
Stock-Breeding,      .... 
Boston  Cooking  School  Book, 
How  to  Know  Wild  Flowers, 
Outlines  of  Earth's  History, 
Window  and  Parlor  Gardening,    . 
Eating  and  Drinking,     . 

Business   Hen 

Poultry  Culture,       .... 

Social  Evolution,    .... 

Chemistry  of  Cooking,    . 

A-Birding  on  a  Bronco, 

Life  Histories  of  American  Insects, 

Year  in   the   Fields, 

Ye   Gentlewoman's   Housewifery, 

Insect  Life, 

Bulbs  and  Tuberous  Rooted  Plants, 

Woman's  Work  in  America, 

This  Country  of  Ours,    . 

Chats  with  Girls, 

Chemistry  in  Daily  Life, 

American  Highways, 

Practical  Poultry  Keeper, 

Insects  Injurious  to  Farm  and  Garden, 

Philip's  Experiments,     . 

The  Horse, 

Twentieth   Century   City, 

Procession  of  the  Flowers, 


U.  S.  Dept.  Agriculture. 

Fitzwygram. 

T.   B.  Terry. 

Nat.  Congress  of  Mothers 

W.  H.  Gibson. 

J.  J.  Thomas. 

C.  L.  Flint. 

Manly  Miles. 

Fannie  Farmer. 

Mrs.  Dana. 

N.  S.  Shaler. 

Rost  N.  Jonsson. 

Albert  H.  Hoy. 

H.  W.  Collinwood. 

I.  K.  Felch. 

Benj.  Kidd. 

W.  M.  Williams. 

F.  A.  Merriam. 

C.  M.  Weed. 

J.  Burroughs. 

M.  H.  Hooker. 

J.  H.  Comstock. 

C.  L.  Allen. 

A.  N.  Meyer. 

Benj.   Harrison. 

Eliza  Chester. 

Dr.  Cohn  Lassar. 

N.  S.  Shaler. 

L.  Wright. 

Mary  Treat. 

John  Trowbridge. 

Wm.  H.  Flower. 

Josiah  Strong. 

T.  W.  Higginson. 
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Standish  of  Standish, 

Betty  Alden,    .        .        .      '  . 

Fertility  of  the  Land, 

Rescue  of  an  Old  Place, 

Vegetable  Gardening,     . 

Evolution  of  Horticulture  in  New 

Plant-Breeding, 

Garden    Making,     . 

Bird-Ways,      .... 

Chemistry   of  Dairying, 

Dust  and    Its    Dangers, 

Story  of  the  Solar  System, 

Story  of  the  Earth  in  Past  Ages 

Citizens  in  Training, 

Flowers:  How  to  Grow  Them, 

Biggie  Poultry  Book,    . 


England, 


Jane  G.  Austin. 
Jane  G.  Austin. 
I.  P.  Roberts. 
Mary  C.  Robbins. 
Samuel  B.  Green. 
D.  D.  Slade. 
L.  H.  Bailey. 
L.  H.  Bailey. 
Olive  T.  Miller. 
Harry  Snyder. 
T.  M.  Prudden. 
George  F.  Chambers. 
H.  G.  Seeley. 
Amos  R.  Wells. 
Eben  E.  Rexford. 
Jacob  Biggie. 


We  have  frequent  inquiries  from  free  libraries  of  the  State 
in  regard  to  suitable  books  for  agricultural  communities.  This 
list  may  be  of  assistance  to  such  libraries. 

The  best  results  have  been  reached  when  a  number  of 
people  interested  in  home  study  have  organized  and  held  meet- 
ings fortnightly  or  monthly  to  discuss  subjects  they  have 
studied.  The  Secretary  of  the  department  agrees  to  go  and 
assist  in  the  organization  of  circles  whenever  ten  members  are 
secured. 

A  very  flourishing  circle  was  organized  in  October  at  Wol- 
cott,  near  Waterbury.  Mrs.  S.  E.  Garrigus  is  a  prime  mover 
in  this  effort,  and  Mr.  Arthur  J.  Pierpont,  a  graduate  of  the 
college,  is  a  leading  force.  On  December  6th  a  circle  of  thir- 
teen members  was  organized  at  Washington.  Mr.  Harry 
Atwood,  another  graduate  of  the  college,  is  the  efficient  pro- 
moter of  this  circle. 

The  first  name  was  enrolled  in  the  Extension  Department 
September   25,    1896.     December    10,    1898,    the    enrollment 
reached  262,  and  the  good  work  seems  likely  to  continue. 
Very  respectfully  submitted, 

A.  B.  PEEBLES. 

Secretary^ 
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DEPARTMENT  OF  DAIRYING. 

To  the  Honorable  Board  of  Trustees: 

Gentlemen:  —  I  take  pleasure  in  submitting  my  report 
as  instructor  in  Dairying.  As  an  aid  to  the  development  of 
the  dairy  industry  of  the  State,  a  short  course  in  dairying  was 
offered  last  year.  This  course  is  designed  to  meet  the  wants 
of  young  men  and  women,  who,  while  feeling  the  need  of  a 
better  preparation  in  this  line,  have  not  the  time  nor  means 
to  take  a  regular  college  course. 

Dairying.  —  Short  Course  of  Study.  —  This  includes  a  dis- 
cussion of  the  nature,  secretion,  and  composition  of  milk ;  con- 
ditions affecting  creaming  and  churning,  handling  milk  for 
market,  and  butter-making ;  creaming  milk  by  gravity  and  by 
separators ;  washing,  salting,  working,  packing,  and  marketing 
butter.  Instructor,  C.  L.  Beach.  Text-book,  Wing's  "  Milk 
and  Its  Products." 

Bacteriology.  —  Study  of  the  size,  form,  function,  and  dis- 
tribution of  bacteria ;  source  of  milk  infection ;  conditions  and 
precautions  necessary  to  produce  certified  milk;  the  role  of 
bacteria  in  cream  ripening,  butter  and  cheese  making.  In- 
structor, C.  L.  Beach.     Text-book,  Russel's  "  Bacteriology." 

Breeds.  —  Lectures  are  given,  treating  of  the  origin,  de- 
velopment, characteristics,  and  utility  of  the  different  breeds 
of  live  stock.  Practice  will  be  given  in  tabulating  pedigree, 
tracing  pedigree  of  noted  animals,  and  judging  animals  by 
scale  of  points.  Special  attention  is  given  to  the  study  of  the 
form  of  the  dairy  cow,  and  the  laws  governing  its  growth. 
Lecturer,  C.  L.  Beach. 

Feeds  and  Feeding.  —  Composition,  value,  and  digestibility 
of  common  feeding  stuffs  receive  attention.  Discussion  of 
feeding  standards,  the  compounding  of  rations  to  secure  best 
yields  at  least  cost.  Instructor,  Professor  C.  S.  Phelps.  Text- 
book, W.  A.  Henry's  "  Feeds  and  Feeding." 

Diseases  of  Dairy  Cattle.  —  The  cause,  symptoms,  remedies, 
and  preventives  of  the  common  diseases  of  the  dairy  cow  will 
be  discussed.     Lecturer,  Dr.  N.  S.  Mayo. 
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Milk  Testing  and  Butter  Making.  —  The  creamery  is  well 
equipped  with  different  styles  of  separators,  churns,  butter- 
workers,  Babcock  testers,  and  other  apparatus  for  handling 
milk  and  manufacturing  butter.  From  four  to  five  hours  of 
each  day,  throughout  the  term,  are  spent  at  the  creamery  in 
carrying  on  the  ordinary  operations,  according  to  the  most  ap- 
proved methods. 

Dairying  in  College  Course.  —  The  Junior  Class,  in  the  win- 
ter term,  take  up  dairying,  and  cover  about  the  same  ground  in 
this  subject  as  outlined  in  the  short  course,  with  the  exception, 
that  much  less  time  (four  and  one-half  hours  a  week)  is  de- 
voted to  practical  work.  This  time  is  altogether  too  short, 
and  I  would  suggest  that  dairying  be  made  an  elective  study 
for  one  year,  so  that  those  especially  interested  in  dairying 
may  have  opportunity  to  become  more  proficient  in  this  line 
of  work.  Fifty-four  hours  may  give  one  some  idea  of  the 
routine  work  of  the  dairy,  but  the  time  is  too  short  for  efficient 
training. 

The  supervision  of  the  herd  has  been  one  of  my  duties. 
The  milking,  care,  and  feeding  of  the  stock  has  been  done 
almost  entirely  by  student  labor.  This  furnishes  a  certain 
amount  of  instruction,  and  gives  employment  to  several  boys 
anxious  to  pay  their  way  through  college. 

The  past  year  a  record  has  been  kept  of  each  individual 
member  of  the  herd  as  to  the  amount  of  food  consumed  and 
product  returned.  This  has  necessitated  weighing  the  hay, 
silage,  grain,  etc.,  to  each  cow  for  each  feed. 

The  milk  has  been  weighed  at  each  milking,  samples  taken 
frequently,  and  the  per  cent,  of  fat  determined  by  the  Babcock 
test.  From  this  the  pounds  of  fat  and  butter  were  computed. 
Upwards  of  70,000  weighings  were  taken  and  recorded  during 
the  year. 

This  work  was  undertaken,  primarily,  to  demonstrate  the 
relation  between  form  and  function  of  the  dairy  cow, —  to 
show  the  form  or  type  of  the  cow  that  produces  butter  at  the 
least  cost  per  pound,  and  returns  the  most  net  profit.  This 
record  makes  the  herd  of  great  value  to  the  student  in  the  study 
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of  dairy  form.  For  this  purpose  the  herd  is  admirably  adapted, 
consisting,  as  it  does,  of  registered  Jerseys,  Guernseys,  and 
Ayrshires,  of  different  types,  some  good  and  some  poor. 

I  herewith  submit  the  finding  of  this  herd  for  one  year 
(six-weeks  record  being  estimated  in  order  to  complete  the 
year).  This  record  includes  all  the  cows  in  the  herd,  except 
five  heifers  with  first  calf,  that  have  made  some  growth : 


Number  of  Cow. 

Milk  yield 
i  year,  lbs 

Butter 
yield 

Cost  of 
feed. 

Net  profit 

Cost  of  1 
lb.  butter, 

Cost  100 
lbs.  milk, 

1  year,  lbs 

1  year. 

cents. 

cents. 

Average  of  herd, 

5./07 

310 

$40.91 

$14.98 

13.2 

.71 

Persistent  milkers, 

with  spare,  deep 

bodies. 

I 

8,445 

5o6 

48. So 

42.28 

9-6 

•55 

2 

8,563 

466 

44-43 

39-50 

9-5 

•52 

Average,     .     . 

8,504 

486 

46.61 

40.89 

9-55 

•54 

Beef  Type. 

i 

3,152 

170 

32.78 

2.18 

I9.2 

1.04 

2 

4,000 

269 

40.77 

9.65 

I5.I 

1.02 

3 

3,826 

172 

35.05 

4.09 

20.3 

.92 

.        4 

5,069 

276 

46.21 

3.47 

16.7 

.92 

Average,      ,     . 

4,012 

221 

38.70 

1. 21 

17.8 

.96 

{Dairy   Type),  spare 

with  deep  bodies. 

i 

5,239 

357 

40.21 

24.05 

II. 2 

•  76 

2 

5,764 

310 

35-73 

20.07 

11. 5 

.62 

3 

5,095 

335 

38.48  . 

21.82 

11.4 

•75 

4 

6,489 

357 

42.40 

21.80 

11. 8 

.65 

5 

4,749 

337 

40.14 

20.52 

11. 9 

.84 

6 

4,556 

294 

35.87 

I7.05 

12. 1 

.78 

7 

7,236 

327 

42.65 

I6.2I 

13. 

.58 

8 

6,863 

358 

43.98 

20.46 

12.2 

.64 

9 

8,478 

370 

47.41 

19.26 

12.8 

.56 

IO 

5,539 

319 

40.49 

I7.0I 

12.6 

•73 

ii 

5,701 

290 

43-53 

IO.60 

15. 

•78 

12 

5,038 

287 

43.13 

8-53 

15- 

.85 

Average,     .     . 

5,897 

328 

41.08 

18.3I 

12.05 

.69 

Spare,  but  lacking 

depth. 

I 

5,597 

238 

39-22 

3.62 

16.5 

.70 

2 

4,999 

273 

37.59 

11.62 

13.7 

•75 

3 

4,990 

289 

41.75 

IO.27 

14.4 

.83 

4 

7,36i 

288 

41.17 

IO.67 

14-3 

.56 

5 

4,325 

250 

39.36 

5.64 

15-7 

•9i 

Average,     .     . 

5,75i    1 

277 

40.29 

9.67 

14.8 

.70 
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AVERAGE  OF  FOUR  GROUPS. 


Yield  of 
milk, 
lbs. 

Butter 

yield, 

lbs. 

Cost  of 
keep. 

Net  profit. 

Cost  of  1 

lb.  butter, 

cents. 

Cost  of  100 

lbs.  milk, 

cents. 

Spare,    with    deep 
bodies,    persistent 
milkers,    .... 

Beef  Type,     .     .     . 

Spare,  but  lacking 
depth, 

Spare,    with    deep 
bodies, 

8,504 

4,012 

5,751 
5,897 

486 
221 

277 

328 

$46.61 
38.70 

40.29 

41.08 

$40.89 
1. 21 

9.67 

I8.3I 

9-55 
17.8 

14.8 
12.5 

•54 
.96 

.70 

.69 

AVERAGE  OF  BREEDS. 


Yield  of 
milk,  lbs. 


Jersey, |     5,962 


Grades,  . 

Guernsey, 

Ayrshire, 


5,550 
5.250 
7,065 


Butter 
yield,  lbs. 


368 
308 
298 
267 


Cost  of 
keep. 


$43.42 
40.58 
41.63 
40.71 


Net  profit, 


$22.90 

I5.02 

II.99 

6.9I 


Cost  of  1 

lb.  butter, 

cents. 


12.2 
13.6 
I4.2 

15-9 


Cost  of  100 

lbs.  milk, 

cents. 


•73 
•73 
.78 
•57 


The  prices  charged -for  different  foods  were  as  follows  : 

Hay,             per  ton,  .  $10.00  Silage,          per  ton,  .  $3.00 

Bran,                  "  .  14.00  Green  feed,       "  .  3.00 

•    Linseed  meal,  "  .  25.00  Corn  Stover,     "  .  6.00 

Cottonseed,      "  .  22.00  Pasture,             "  .  3.50 

Gluten,              "  .  18.00 

A  dozen  oil  paintings,  twenty-four  by  thirty-six  inches, 
have  been  made  by  Miss  Clara  M.  Norton  from  photographs 
of  typical  cows  of  each  group. 

These  are  used  for  the  purpose  of  illustration  at  farmers' 
institutes,  and  other  meetings,  where  the  herd  cannot  be 
shown. 

Very  respectfully, 

CHARLES  L.  BEACH. 
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DEPARTMENT  OF  NATURAL  SCIENCE,  POLITICAL 
ECONOMY,  AND  CIVICS. 

To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen:- — In  accordance  with  the  schedule  of  class- 
room work,  which  you  will  find  elsewhere,  it  is  my  privilege  to 
give  instruction  in  the  following  subjects : 

Zoology.  —  This  subject  is  taken  during  the  Senior  year, 
and  covers  the  whole  of  the  animal  kingdom.  Owing  to  the 
arrangement  of  the  course,  it  is  begun  with  the  study  of 
Entomology  during  the  summer  term,  the  season  when  the 
work  in  this  important  subject  may  be  pursued  with  the  best 
results. 

Conditions  could  not  have  been  more  propitious  for  good 
work  than  they  were  during  the  past  summer,  for,  surrounded 
as  we  are  by  orchards,  gardejis,  open  fields,  and  woodlands, 
there  is  no  lack  of  material,  nor  of  most  instructive  object  les- 
sons from  the  omnipresent  destructive  insect  pests. 

While  considerable  attention  is  given  to  the  anatomy  and 
physiology  of  insects,  their  classification,  etc.,  special  stress  is 
laid  upon  the  study  of  the  injurious  and  beneficial  species  ;  and, 
where  it  is  possible,  the  finding  of  them  in  all  their  stages  of  in- 
sect life, —  egg,  larva,  pupa,  and  adult ;  where  the  eggs  are  laid, 
at  what  stages  of  the  insect's  life  its  mischief  is  done,  what  it 
destroys,  and  how  its  ravages  may  be  checked. 

The  following  are  some  of  those  studied  during  the  past 
summer,  upon  many  of  which  the  students  were  asked  to  pre- 
pare brief  papers,  to  wit:  —  asparagus  beetle,  rose  beetle, 
potato  beetle,  apple-tree  borer,  codlin  moth,  apple  maggot, 
army  worm,  cut-worm,  plum  curculio,  apple  curculio,  tent 
caterpillar,  elm-leaf  beetle,  canker  worm,  squash  bug,  celery 
worm,  cabbage  butterfly,  cucumber  beetle,  peach  borer,  pea 
weevil,  bean  weevil,  wire  worm,  tomato  worm,  tobacco  worm, 
rjuffalo  beetle,  clothes  moth,  oyster-shell  bark-louse,  San  Jose 
scale,  seventeen-year  locust,  currant  worm,  plant  lice,  and 
the  honey  bee. 

The  students  were  also  required  to  make  collections  of  in- 
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sects,  particularly  the  destructive  kinds,  and,  where  it  was  pos- 
sible, a  "  biological  collection/'  showing  all  four  stages  of  the- 
insect's  life  —  egg,  larva,  pupa,  and  adult,  with  samples  of  its- 
destructive  work. 

The  class  of  eighteen  students  made  individual  collections, 
ranging  from  sixty  to  one  hundred  and  fifty  or  more  species 
each,  and  as  a  whole  they  were  very  creditable.  As  a  special 
incentive  to  good  work  in  this  line,  it  was  announced  at  the 
beginning  of  the  term  that  the  three  best  collections  would  be 
given  a  place  in  the  college  museum  during  the  ensuing  year. 
In  this  competition  E.  C.  Welden  won  first  place,  A.  F.  Green, 
second,  and  F.  D.  Clapp,  third. 

When  it  is  remembered  that  the  insect  world  includes  over- 
two  thousand  species,  and  that  of  these  about  one  hundred  and 
sixty  species  attack  the  apple  in  some  form,  root,  stem,  foliage, 
or  fruit,  that  the  peach  has  some  thirty  enemies,  the  pear  forty, 
the  plum  nearly  fifty,  the  quince  about  ten,  the  cherry  forty- 
seven,  the  strawberry  twenty-five,  the  grape  over  sixty,  and  thus 
on  through  the  list  of  grasses,  grains,  vegetables,  ornamental 
and  forest  trees, —  then  we  begin  to  appreciate  the  large  place 
this  subject  should  have  in  a  course  of  instruction  at  an  agri- 
cultural college. 

The  arrangement  of  a  summer  term  in  the  Senior  year  of 
the  college  course  was  an  important  change  in  the  curriculum, 
which  a  trial  of  four  years  fully  justifies ;  for  by  it  an  immense 
advantage  is  gained,  not  only  in  the  study  of  insect  life,  but 
horticulture  and  agriculture  make  great  gains  as  well ;  and,  in 
addition  to  insects,  I  would  like  to  suggest  another  subject  for 
study  during  the  summer  term,  namely :  Ornithology,  especially 
as  related  to  agriculture.  The  study  of  this  subject,  pursued 
as  it  is  now  in  its  regular  place  in  Zoology,  brings  it  late  in  the 
fall  term,  when  such  results  cannot  be  obtained  as  are  pos- 
sible during  the  summer,  when  bird  life  is  everywhere  abundant 
and  active. 

During  the  fall  term,  Zoology  is  still  further  studied,  taking 
up  the  divisions  of  the  animal  kingdom  in  their  order;  first  the 
lowest  forms  of  life,  then  the  sponges,   corals,  the   starfish; 
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group,  the  worms,  shells,  crab9  and  lobsters,  fish,  reptiles,  and 
mammals,  each  class  receiving  as  much  attention  in  laboratory 
work  and  lectures  as  time  will  allow.  Laboratory  methods 
are  employed  throughout  this  and  other  courses. 

Geology  and  Mineralogy.  —  These  subjects  are  studied  by 
the  aid  of  the  text-book  of  that  king  of  geologists,  the  late 
Professor  J.  D.  Dana.  It  was  our  privilege  to  spend  two  years 
with  the  author  in  special  study  of  these  subjects,  and  our 
unbounded  respect  for  the  man,  as  well  as  the  scientist,  en- 
hances the  appreciation  of  his  book,  the  recent  revision  of 
which  was  well  advanced  at  the  death  of  the  author,  and  com- 
pleted by  Professor  William  North  Rice. 

In  Geology,  the  general  principles  of  the  subject  are 
studied, —  the  character  of  the  earth's  features,  kinds  and 
sources  of  materials,  the  geographical  distribution  of  life,  coal 
beds,  peat  formations,  coral  reefs,  chemical  action  of  the  air 
and  water,  the  atmosphere  as  related  to  Geology,  freezing  and 
frozen  waters,  glaciers,  icebergs,  the  formation  and  transporta- 
tion of  soils,  heat,  its  sources  and  effects,  volcanoes,  mountain 
making,  earthquakes,  formation  of  veins,  review  of  the  animal 
and  vegetable  kingdom  as  related  to  Geology,  minerals  and 
rocks,  their  composition,  origin,  and  uses ;  and  out  of  t he- 
twelve  hundred  and  over  of  minerals,  and  the  large  number 
of  rocks,  the  more  common  are  selected  for  special  study,  and 
the  students  are  directed  to  make  a  collection  of  each,  such  as 
will  be  representative  of  those  found  in  the  State ;  and  a 
familiarity  is  thus  gained  that  will  enable  them  to  recognize  and 
name  at  sight. 

Owing  to  the  limited  time  given  to  the  subject,  Historical 
Geology  has  been  taught  by  a  course  of  lectures,  calling  to  my 
aid  the  lantern  and  slides  to  a  considerable  extent  to  illustrate 
the  subject  under  consideration.  More  time  and  some  addi- 
tions to  our  equipment  are  needed  to  give  this  very  important 
subject  its  due  place  in  the  course. 

Besides  Entomology,  Zoology,  Mineralogy,  and  Geology, 
it  has  fallen  to  my  lot  to  teach  Civil  Government  and  Political 
Economy.     In  the  former,  general  principles  are  taught.     The 
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state,  the  government,  and  their  functions ;  forms  of  govern- 
ment, citizenship,  constitutional  government  of  the  United 
States,  the  history  of  the  Union,  the  different  departments  of 
the  Federal  government,  and  their  functions ;  a  critical  study 
of  the  Constitution  of  the  United  States,  also  of  Connecticut ; 
the  relations  of  the  Federal  and  state  governments, —  are  some 
of  the  subjects  receiving  attention.  The  study  is  one  that  is 
likely  to  show  marked  influences  in  the  development  of  the 
true  spirit  of  citizenship  among  the  students, —  a  spirit  of 
loyalty  to  state  and  nation, —  and  is  usually  much  enjoyed  by 
those  who  take  it. 

Political  Economy.  —  This  subject  is  studied,  not  upon  the 
narrow  lines  of  the  partisan,  but  in  the  broader  spirit  of  the 
times. 

The  subjects  to  which  we  give  attention  are  wealth,  pro- 
duction, labor,  capital,  value,  money,  paper  money,  bimetal- 
lism, home  and  foreign  trade,  demand  and  supply,  cost  of  pro- 
duction, credit,  interest,  distribution,  wages,  rent,  taxation, 
national  debt,  banking,  free  trade  and  protection,  labor  prob- 
lems, socialism,  etc.  None  of  these  subjects  is  treated  from 
the  partisan's  standpoint,  but  where,  as  in  the  case  of  free 
trade  and  protection,  they  have  been  dragged  into  politics,  we 
study  the  arguments  for  and  against  both  sides  of  the  subject, 
and  there  leave  it,  allowing  the  student  to  draw  his  own  con- 
clusions. 

Very  respectfully  submitted, 

B.  F.  KOONS. 


DEPARTMENT  OF  MATHEMATICS,  HISTORY,  AND 
DRAWING. 

To  the  Board  of  Trustees: 

Gentlemen  :  —  It  is  my  purpose  in  this  report  to  present 
a  review  of  my  work  during  the  past  year,  and  to  give  an  out- 
line of  the  course  in  Mathematics  as  it  is  now  being  pursued. 

My  classes  completed  the  work  that  was  planned  for  them,. 
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but,  in  some  cases,  with  considerable  effort,  because,  the  sub- 
jects being  comprehensive  and  the  recitation  periods  limited, 
the  lessons  assigned  were  necessarily  long.  This  difficulty 
has  been  obviated  by  a  small  increase  of  the  hours  given  to 
those  subjects  and  by  the  augmented  efficiency  of  each  new 
class  in  a  given  study.  The  parts  of  the  curriculum  with 
which  my  teaching  is  concerned  are  Mathematics,  Bookkeep- 
ing, Free-hand  Drawing,  and  History. 

Mathematics.  —  Arithmetic.  Freshman  class.  This  class 
came  to  me  during  the  spring  term,  and  the  subjects  treated 
were  chiefly  fractions,  reduction  of  denominate  numbers,  and 
percentage.  Square  root  and  cube  root  were  not  taken  up, 
for  they  are  better  understood  from  the  study  of  algebra,  and 
likewise  mensuration  from  the  study  of  plane  and  solid  geom- 
etry. Extensive  practice  in  addition  was  given,  both  from 
examples  in  the  text-book  and  by  slips  which  were  made 
especially  for  this  exercise.  Half  sheets  of  ledger  paper  were 
ruled  into  six  columns  and  in  each  column  were  written  twenty 
figures.  The  task  was  to  add  the  twenty  numbers,  of  six 
figures  each,  without  error.  Although  addition  is  a  primary 
and  a  simple  process,  it  surpasses  any  other  one  principle  in 
the  frequency  with  which  it  is  used,  and  in  its  importance  prac- 
tically; and  yet  it  is  the  one  process  in  which  many  students 
are  likely  to  fail,  and  a  correct  method  fails  to  produce  a  desired 
result  because  of  an  error  in  addition.  Failures  of  trial  bal- 
ances and  errors  in  computing  areas  during  the  past  year  were 
due  ordinarily  to  wrong  additions.  Adding  correctly  is  more 
a  habit  than  a  reasoning  process ;  and  competency  here  is 
acquired  only  by  persistent  practice.  Considering  the  whole 
of  our  mathematical  course,  and  also  the  dependence  of  each 
part,  near  or  remotely,  upon  this  fundamental  process,  ability 
to  add  quickly  and  correctly  should  be  sought  even  at  the  ex- 
pense of  a  considerable  outlay  of  time. 

Geometry.  —  Freshman  class.  At  the  beginning  of  the 
winter  term  this  class  abandoned  its  elementary  text-book, 
began  Pettee's  Plane  Geometry,  and  carried  it  through  the 
college  year  with  faithful  application.     This  new  text-book 
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(published  in  1896)  has  given  an  impetus  to  the  study.  Its 
essential  improvement  on  standard  books  of  past  years  is  its 
vivid  and  comprehensive  system  of  graphic  representations 
of  the  hypotheses  of  theorems.  The  usual  mass  of  explanatory 
matter  is  eliminated  from  every  demonstration,  and  a  careful 
observation  of  each  figure  shows  what  is  "  given,"  and  thus 
renders  easier  the  comprehension  of  the  essential  parts  of  each 
proposition.  I  have  used  the  deductive  method  chiefly,  and 
have  supplemented  this  work  by  classroom  exercises  in  con- 
struction. Blackboard  work  in  construction  and  demonstra- 
tion has  been  especially  helpful  to  beginners. 

Geometry.  —  Sophomore  class.  This  class  pursued  ap- 
proximately the  same  course  as  the  Freshmen,  reaching  a 
point  slightly  in  advance. 

Algebra.  —  Sophomore  class.  This  class  completed  the 
subjects,  as  in  previous  years,  to  Quadratic  Equations,  and  dur- 
ing the  spring  term  studied  Simultaneous  Quadratics,  Ratio 
and  Proportion,  Variations  and  Progressions,  the  Binomial 
Theorem,  and  Logarithms.  The  theory  of  square  root  and  of 
cube  root  was  discussed  at  length,  and  practice  in  the  use  of 
logarithmic  tables  was  given,  together  with  their  applications 
to  compound  interest,  annuities,  roots,  and  powers.  This  class, 
numbering  thirty  students  at  the  beginning  of  the  college  year, 
was  of  such  size  that  it  was  not  practical  to  have  each  member 
of  it  recite  daily.  About  fifty  minutes  of  each  hour  were  given 
to  the  explanation  of  some  algebraic  principle  and  to  the 
answering  of  questions  on  the  same.  The  remaining  minutes 
were  spent  in  working  examples  selected  to  test  each  student's 
comprehension  of  the  subject.  Each  day's  task  consisted  of 
the  solution  of  numerous  examples  to  be  brought  to  the  recita- 
tion. These  were  looked  over  outside  of  class,  and  in  some 
cases  returned  with  errors  marked.  Any  fault  common  to  all 
was  pointed  out  in  the  class.  Individuals  soon  corrected  their 
bad  methods,  or  so  accentuated  their  mistakes  that  they  found 
it  necessary  to  come  to  me  for  private  help.  In  this  class,  as 
in  all  others,  I  have  encouraged  and  aided  students  in  this 
way. 
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Solid  Geometry. — Junior  class.  This  subject  is  studied 
during  the  fall  term  only;  my  last  report  covered  last  year's 
work.  The  class  this  year  (1898)  has  studied  the  theorems  of 
lines  and  planes  in  space,  and  polyhedrons,  the  same  as  last 
year,  and,  in  addition,  the  cylinder,  the  cone,  and  the  sphere. 
Examples  in  computing  areas  and  volumes  of  bodies  have 
been  solved,  and  practice  in  constructing  spherical  triangles 
upon  slated  globes  have  been  given  in  class.  Spherical  Geom- 
etry applies  in  our  work  to  Surveying  and  Mensuration,  and 
we  expect  to  show  its  application  to  Navigation  and  to 
Astronomy.  Solid  Geometry  was  mastered  by  this  class  with 
greater  ease  and  proficiency  than  Plane  Geometry. 

Trigonometry.  —  Senior  class.  The  functions  of  angles,  the 
derivation  of  formulae,  and  the  solution  of  right  and  oblique 
triangles  comprised  the  line  of  study.  This  class  had  studied 
algebra  only  a  very  little,  and  hence  was  embarrassed  by  the 
substitutions  and  the  solving  of  simple  and  quadratic  equations. 
Those  who  had  studied  algebra  before  entering  were  most 
proficient.  The  use  of  logarithms  was  taught  and  numerous 
examples  were  solved. 

Surveying.  —  Senior  class.  In  the  spring  term  this  class, 
in  two  divisions,  spent  two  hours  a  week  in  out-of-door  prac- 
tice in  triangulating,  both  for  locating  points  and  for  finding 
the  areas  of  plots ;  in  getting  areas  by  the  method  of  latitudes 
and  departures,  and  in  leveling  for  roadways  and  drains.  One 
hour  per  week  in  the  classroom  was  applied  to  plotting  and 
computing ;  and  another  hour  in  the  study  of  roads,  including 
road  materials,  cost  of  construction,  laying  out  new  roads, 
changing  old  ones,  and  drainage.  Twelve  road  pamphlets  of 
the  United  States  Department  of  Agriculture  were  read  by  in- 
dividual members  and  reported  at  meetings  of  the  class.  In 
this  connection,  one  Saturday  morning  was  given  to  observa- 
tion while  riding  over  an  improved  road  near  Eagleville.  An 
account  of  the  improvements  and  statement  of  the  cost  were 
furnished  by  Professor  Peebles,  who  accompanied  us.  The 
class  ran  a' line  of  levels  over  a  hill  by  the  old  route  and  back 
by  the  improved  road.     The  difference  between  the  two  in 
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grade  and  in  rise  and  fall,  when  thus  reduced  to  a  mathematical 
basis,  was  obvious.  It  is  hoped  that  after  graduation  our 
students  will  retain  an  interest  in  the  "  good  roads  movement." 
Some  have  already  done  so. 

Equipment.  —  This  consists,  for  surveying,  of  one  engineer's 
transit,  two  Y  levels,  two  plain  compasses,  one  compass  with 
telescopic  sight,  two  leveling  rods,  four  chains,  and  one  steel 
tape.  As  an  aid  to  the  study  of  Plane  and  Solid  Geometry, 
the  college  purchased  recently  a  set  of  thirty-nine  models  illus- 
trating the  essential  principles  in  Mensuration.  A  few  other 
models  were  carefully  made  by  students,  and  will  be  kept  for 
future  use. 

Revised  Course.  —  The  study  of  Mathematics  leads  to  one 
or  more  of  these  three  ends,  namely :  to  acquire  knowledge  to 
be  applied  practically  in  some  trade  or  profession,  to  accustom 
the  mind  to  the  relation  of  values  as  a  foundation  for  the  care- 
ful observations  and  measurements  to  be  made  in  scientific 
work,  and  to  train  the  mind  itself  to  accurate  and  logical  pro- 
cesses of  reasoning.  Any  or  all  of  these  ends  are  acquired  by 
the  discipline  necessary  in  following  a  more  or  less  lengthy, 
and  oftentimes  complicated,  process  of  reasoning.  This  sub- 
ject, to  a  greater  degree  than  most  others,  has  an  order  of 
development  which  is  advantageous ;  and  in  arranging  my 
work  I  have  placed  my  subjects  in  their  logical  order,  and  one 
after  another  without  intermission  through  the  first  three  years 
of  the  college  course. 

First  Year :     Algebra,  four  hours  a  week,  three  terms. 

Second  Year:  Plane  Geometry,  four  hours  a  week,  three 
terms. 

Third  Year:  Solid  Geometry,  three  hours  a  week,  fall 
term.  Plane  and  Spherical  Trigonometry,  three  hours  a  week, 
winter  term.  Surveying  and  Road  Making,  three  hours  a 
week,  spring  term. 

This  arrangement  places  Mathematics  earlier  in  the  course, 
emphasizes  somewhat  the  intellectual  discipline  which  these 
studies  afford,  leaves  more  time  than  before  for  the  last  and 
most  efficient  year  of  the  course,  and  is  suited  to  the  needs  of 
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the  constantly  increasing  number  of  students,  who  come  to  us 
after  one  or  more  years  of  high  school  study. 

Miscellaneous  Subjects.  —  Bookkeeping,  Junior  class.  Fall 
and  winter  terms,  one  and  one-half  hours  a  week.  After  a 
visit  last  year  to  a  large  business  college,  and  an  inspection  of 
its  methods,  I  decided  on  the  use  of  the  tablet  method  this  year. 
This  new  and  rapidly  spreading  plan  of  teaching  bookkeeping 
aims  at  familiarity  with  business  forms  ;  also  through  repeated 
practice  in  journalizing  and  posting  the  ledger,  drawing  of 
checks,  drafts,  and  notes,  making  of  bills  and  rendering  of 
statements  of  the  condition  of  the  business.  Full  directions 
for  every  transaction  are  written  on  a  tablet  from  which  the 
leaves  are  torn,  and,  after  being  read,  destroyed.  All  work  is 
done  in  class.  Interest,  ease,  and  efficiency  characterize  this 
class. 

Free-Hand  Drawing.  —  In  January  of  this  year,  it  was 
thought  desirable  to  introduce  this  subject  into  the  regular 
course,  and  the  college  permitted  me  to  select  the  equipment, 
which  consists,  with  recent  additions,  of  forty-eight  drawing 
plates,  eighteen  plaster  casts,  twenty-four  standards,  and 
thirty-four  drawing  boards.  During  the  winter  and  spring 
terms  the  classes  met  in  Grove  Cottage,  but  in  the  fall  we 
changed  to  the  basement  of  the  old  dormitory,  where  there  is 
a  northern  light  and  windows  so  arranged  that  distinct 
shadows  may  be  thrown  upon  the  casts.  Although  this  place 
serves  moderately  well,  there  is  need,  in  order  to  make  the  in- 
struction more  efficient,  of  a  room  constructed  with  especial 
reference  to  light.  Form  and  light,  shade  and  elementary  per- 
spective are  studied.  The  principles  inculcated  here  are  in- 
tended for  use  in  drawing  in  other  classes, —  Botany,  Horticul- 
ture, and  Entomology  especially.  Every  class  now  in  college, 
except  the  Sophomore  class,  has  had  one  term's  work.  A  little 
pen-and-ink  drawing  was  done,  and  fifty  of  the  best  drawings 
were  placed  on  exhibition  in  the  college  reading  room  at  Com- 
mencement time.  During  the  summer  term,  Miss  Clara  M. 
Norton  of  Bristol  continued  the  drawing  from  the  casts  and 
took  up  Botanical  and  Entomological  forms.     It  seems  to  me 
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appropriate  in  connection  with  this  subject  to  suggest  to  the 
Board  of  Trustees,  as  an  aid  to  drawing,  and  as  another  refining 
influence  in  college,  the  propriety  of  purchasing  suitable  pic- 
tures for  the  walls  of  the  institution. 

General  History.  —  Two  hours  a  week,  fall  term.  Sopho- 
more class.  The  course  thus  far  has  comprised  the  "  Eastern 
Nations  and  Greece."  The  class  has  followed  Myer's  Gen- 
eral History,  but  in  my  comments  on  these  periods  I  have 
drawn  from  every  source  in  our  library,  which  has  been  of  very 
great  service.  We  have  studied  the  various  phases  of  national 
activity,— wars,  religion,  literature,  sculpture,  architecture, 
and,  in  a  limited  way,  the  philosophy  of  History.  The  class 
spent  part  of  one  Saturday  in  examining  the  statuary,  coins, 
and  tablets  in  the  Slater  Memorial  Building,  Norwich.  This 
collection  is  rich  in  Greek  sculptures.  My  aim  has  been  to 
show  how  much  our  own  national  conditions  are  produced 
and  explained  by  the  institutions  of  former  peoples ;  to  impart 
that  general  information  which  is  necessary  to  an  adequate 
understanding  of  the  magazines,  papers,  and  other  literature  of 
the  present  time;  to  expand  the  sympathy,  and  to  arouse  the 
interest  of  the  student.  Much  will  be  forgotten,  but  the  course 
will  have  served  its  purpose,  if  it  shall  lead  any  in  their  leisure 
hours,  and  perhaps  times  of  rural  isolation,  to  find  pleasure  at 
their  own  firesides  in  contemplating  the  thoughts,  motives, 
deeds,  and  influence  of  great  men.  The  college  possesses  one 
hundred  and  eighty-five  lantern  slides  useful  for  this  course. 

In  reviewing  the  year  that  is  past,  it  comes  to  me  with  ever- 
increasing  force  that  growth  in  all  things  is  gradual, —  in  the 
student,  almost  in  direct  proportion  to  the  effort  he  makes. 
The  beginning  of  my  second  year,  the  advancement  of  former 
students  to  new  classes,  the  recollection  of  their  talents  a  year 
ago,  and  the  reading  of  entrance  papers,  prove  the  growth, — 
the  inspiration  and  the  solace  of  the  teacher's  life. 
Respectfully  yours, 
CHARLES  AUGUSTUS  WHEELER,  (Yale)  B.A. 
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DEPARTMENT  OF  ENGLISH  AND  HISTORY. 

To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen  :  —  The  prescribed  course  of  study  has  been 
lengthened  to  four  years.  A  change  has  also  been  made  in  the 
Freshman  class.  It  is  now  in  two  divisions, —  A  and  B.  The 
former  is  a  part  of  the  regular  course.  The  change  in  the 
course  has  made  the  work  of  the  two  lower  classes,  in  two  of 
my  subjects,  nearly  the  same.  Another  year,  the  second-year 
class  will  be  able  to  do  more  advanced  work. 

My  instruction  is  confined  to  the  Sophomore  class,  and  the 
A  division  of  the  Freshman  class.  The  subjects  taught  are 
United  States  History,  English,  and  Elocution. 

History.  —  Class,  Freshman  A.  Two  hours  a  week.  In 
the  new  schedule  history  will  be  completed  by  the  A  division  in 
the  first  year. 

Montgomery's  "  Leading  Facts  of  American  History  "  is 
the  text-book  used.  Information  from  reference  books  is 
"brought  into  the  class,  both  by  the  students  and  teacher.  The 
students  are  also  encouraged  to  read  historical  novels,  and  give 
a  synopsis  of  their  readings  to  the  class.  This  material  is  some- 
times given  in  writing,  and  good  English  is  required. 

English.  —  Classes,  Sophomore  and  Freshman  A.  Each 
five  hours  a  week.  As  a  body,  the  entering  class  shows  a 
greater  deficiency  in  English  than  in  any  other  subject.  The 
new  course,  therefore,  has  given  more  time  to  that  subject  in 
the  lower  classes. 

Both  English  and  Elocution  are  here  included  under  the 
name  English,  and  are  thus  scheduled  for  five  hours  a  week. 

English  Proper.  —  Sheldon's  "  Advanced  Language  Les- 
sons "  is  used  for  a  text-book.  In  this,  technical  Grammar  and 
Composition  are  developed  side  by  side.  The  students  bring 
written  work  to  the  class  at  every  recitation.  Some  of  these 
are  exercises  or  compositions  from  the  text-book;  others  are 
descriptions  of  places  or  incidents  which  have  come  under  their 
direct  observation ;  and  still  others  are  synopses  of  stories  from 
books  or  magazines.  In  all  written  work,  good  English  is  re- 
quired. 
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The  class  hour  is  used,  sometimes  for  English,  sometimes 
for  Elocution,  but  more  often  for  both.  In  English  it  is  used 
in  preparation  for  future  writing,  either  by  criticism  of  papers, 
or  by  discussion  of  new  matter. 

Elocution.  —  As  remarked  above,  elocution  is  included  in 
the  five  hours  given  to  English. 

The  subject  is  taught  in  two  ways, —  by  class  instruction 
and  by  individual  instruction.  For  the  former,  Townsend's 
"  Elocution  and  Action  "  is  used ;  for  the  latter,  selections  for 
public  "  rhetoricals."  These  rhetoricals  are  given  once  every 
term  by  each  class. 

The  instruction  in  Elocution  is  given  with  a  view  to  lay- 
ing a  good  foundation  for  future  instruction  in  the  same  line, 
with  special  reference  to  articulation,  phrasing,  and  apprecia- 
tion of  the  author's  feeling,  and  also  of  self-possession  and 
bearing  before  an  audience. 

Although  this  work  is  new  to  these  classes,  the  improve- 
ment both  in  speech  and  manner  during  this  terni  is  encourag- 
ing. The  work  is  elementary,  but  it  is  hoped  that  by  com- 
mencing thus  early  in  the  course  there  will  be  time  for  more 
thorough  and  comprehensive  training  in  Elocution  before 
graduation. 

I  am  co-operating  with  Professor  Stimson,  not  only  in 
Elocution,  but  also  in  English,  so  that  our  instruction  shall 
form  one  progressive  whole. 

Respectfully  submitted, 

L.  J.  BARBER. 


DEPARTMENT    OF   BOTANY    AND    MILITARY 
SCIENCE. 

To  the  Honorable  Board  of  Trustees: 

Gentlemen  :  —  As  now  planned,  the  course  in  Botany  in- 
cludes the  following  work : 

Freshman  Class,  A  Division.  —  This  class  has  five  hours  a 
week  throughout  the  year;  this  includes  Structural,  Physio- 
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logical,  Analytical  Botany,  and  the  preparation  of  a  herbarium 
of  at  least  fifty  specimens  of  our  native  wild  plants. 

Freshman  Class,  B  Division.  —  This  class  also  receives  in- 
struction in  Botany  three  hours  per  week  through  the  year. 

Senior  Class.  —  The  Senior  class  will  have  one  term  of  four 
hours  a  week  in  Cryptogamic  Botany,  including  fungous  dis- 
eases of  plants. 

Text-Books.  —  For  the  Freshman  classes,  Elementary 
Botany  with  Spring  Flora,  by  Kellerman,  is  prescribed  as  a 
text-book,  and  Practical  Studies  in  Elementary  Botany,  by 
Kellerman,  as  an  observation  note-book.  These  are  the  latest 
and  best  adapted  to  our  needs.  Gray's  Manual  of  Botany  is 
recommended  for  analytical  work. 

The  college  library  is  provided  with  many  of  the  best 
Botanical  works,  both  scientific  and  popular,  to  which  the 
students  are  directed. 

Botany  being  a  study  of  plants,  plants  themselves  are 
studied  instead  of  the  works  and  statements  of  books.  Students 
are  taught  to  observe  for  themselves  the  facts,  which  they  then 
compare  with  the  statements  of  the  text-books  or  look  up  more 
in  detail  in  the  works  for  reference. 

The  room  which  is  used  as  a  Botanical  Laboratory  is  also 
used  by  other  departments,  and  this  is  unfortunate,  for  the  best 
results  cannot  be  obtained  in  Botanical  work  without  a  labora- 
tory that  can  be  used  exclusively  for  Botanical  purposes. 

Military  Science.  —  The  work  in  the  Military  Department 
is  essentially  the  same  as  outlined  in  my  report  of  last  year, 
except  that  the  inspection  of  dormitories  has  been  given  over 
to  this  department. 

Military  drill  has  been  given  three  times  a  week,  and  all 
male  students  are  required  to  attend.  The  cadets  have  shown 
an  interest  in  the  drill,  their  attendance  has  been  excellent, 
although  mumps  and  measles  in  the  spring  and  fall  terms 
caused  a  good  many  absences. 

Inspection  of  rooms  occurs  daily  except  Sundays,  the 
Saturday  inspection  being  known  as  weekly  or  military  in- 
spection, and  the  others  as  daily  inspection.     At  daily  inspec- 
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tion  the  rooms  are  required  to  be  neat  and  orderly.  At  weekly 
inspection  the  rooms  must  be  cleanly  swept  and  dusted  and 
everything  in  good  order.  Cadets  must  be  in  their  own  rooms, 
in  uniform,  during  the  time  for  inspection.  Failure  on  the 
part  of  the  cadets  to  comply  with  the  regulations  incurs 
demerits,  and  any  cadet  incurring  five  demerits  is  assigned  to 
extra  drill  on  Saturday. 

During  the  year  some  advancement  has  been  made  in  the 
Military  Department.  Last  spring  two  new  Winchester  re- 
peating rifles  were  purchased,  together  with  targets  and  in- 
cidentals, for  target  practice.  These  rifles  are  of  a  very  recent 
model,  shooting  the  most  improved  ammunition,  and  thereby 
giving  the  students  an  opportunity  of  becoming  familiar  with 
the  working  of  a  repeating  rifle,  with  the  action  of  smokeless 
powder,  high  velocity  cartridges,  and  of  becoming  somewhat 
proficient  in  target  shooting.  Some  of  the  cadets  have  made 
very  good  scores. 

This  fall  seventy  breech-loading  Springfield  cadet  rifles 
were  purchased,  the  old  muzzle-loading  muskets  being  ex- 
changed in  part  payment.  These  breech-loading  rifles,  while 
not  strictly  new,  are  adapted  to  the  Manual  of  Arms  now  in 
use  by  the  United  States  Army,  and  will  answer  our  purpose 
as  well  as  far  more  expensive  arms. 

The  greatest  need  of  the  Military  Department  now  is  a  drill 
hall.  This  could  also  be  used  as  an  auditorium  for  Commence- 
ment and  other  public  exercises,  where  a  large  hall  is  needed. 
At  present  we  have  no  hall  large  enough  to  accommodate  the 
friends  of  the  college  at  Commencement.  The  only  place  for 
indoor  drill  is  the  basement  of  the  chapel,  unless  the  chapel 
itself  be  used.  Neither  the  basement  nor  the  chapel  is  adapted 
to  drill  purposes,  and  it  is  not  possible  in  them  to  give  to  the 
drill  the  variety  necessary  to>  prevent  its  becoming  monotonous. 

Respectfully  submitted, 

HENRY  A.  BALLOU. 
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DEPARTMENT  OF  DOMESTIC  SCIENCE. 

To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen  :  —  The  work  in  the  Department  of  Domestic 
Science  has  been  carried  on,  during  the  school  year  of  1897-98, 
according  to  the  plans  outlined  at  the  beginning  of  the  fall  term 
of  1897.  We  have  not  pursued  the  theoretical  line  of  study 
so  much  as  was  at  first  intended,  for  lack  of  time.  We  deem  it 
wiser  to  shorten  the  study  of  theory,  rather  than  the  practice, 
as  the  former  may  be  pursued"  later  by  the  students  through 
reading.  \ 

In  the  few  hours  given  to  practical  instruction  in  cookery,, 
sewing,  laundrying,  dressmaking,  and  other  household  affairs, 
we  cannot  hope  to  graduate  skilled  and  experienced  cooks, 
dressmakers,  or  laundresses,  but  we  do  lay  a  good  foundation 
upon  which  every  student  may  build  for  herself;  and  with  a 
thorough  knowledge  of  the  fundamental  principles,  which 
underlie  all  branches  of  Domestic  Economy,  she  will  be  able 
with  additional  practice  to  reach  that  state  of  perfection  which 
untrained  housekeepers  are  able  to  reach  only  through  years 
of  toil  and  hard  experience. 

Our  young  women,  when  preparing  food,  realize  that  they 
are  performing  chemical  experiments,  and,  being  familiar  with 
these  processes,  know  what  results  are  to  be  obtained,  and  how 
to  obtain  them. 

When  the  work  in  this  department  is  completed,  every 
student  will  have  acquired  the  knowledge  which  will  enable 
her  to  manage  a  household  systematically,  intelligently,  skill- 
fully, and  successfully. 

In  dressmaking,  the  selection  of  materials,  in  harmony  of 
colors  and  adaptation  to  use,  the  graceful  fit  of  garments,  are 
objects  of  general  study,  but  none  of  the  details  in,  plain  and 
fine  needle  work,  both  in  making  and  mending  adapted  to  the 
fabrics,  in  the  use  and  care  of  articles  of  dress,  in  neat  and  care- 
ful laundering  of  the  most  delicate  fabrics,  is  overlooked  as  too* 
trifling  for  consideration,  as  these  all  contribute  to  that 
economy  and  harmony  of  dress  which  characterize  a  person 
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of  refined  taste  and  judgment.  "  Let  the  picture  adorn  the 
frame,  not  the  frame  the  picture." 

In  cookery,  the  Junior  class  put  up  several  dozen  jars  of 
canned  and  preserved  fruits,  sweet  and  sour  pickles,  and  several 
varieties  of  jelly.  They  had  also  two  courses  in  plain  and 
fancy  cookery.  In  the  spring  term  each  member  of  the  class 
planned,  cooked,  and  served  a  dinner  of  six  courses  to  four  in- 
vited guests. 

These  dinners  were  practical  demonstrations  of  all  the  pre- 
ceding lessons, —  marketing,  the  selection  and  preparation  of 
food,  setting  table,  waiting  upon  it,  serving  and  presiding. 

In  theory,  the  Junior  subject  was  menus, —  estimation  of 
their  costs  and  methods  of  conducting  the  general  work  of  a 
household. 

The  Sophomore  class  spent  two  hours  a  week  in  serving, 
and  completed  the  course  as  given  in  Pratt  Institute  for  begin- 
ners. In  cookery,  the  Sophomore  class  followed  the  work  as 
outlined  in  the  "  Boston  School  Kitchen  "  text-book.  This 
work  was  somewhat  simple  and  elementary,  but  was  carefully, 
thoroughly,  and  logically  pursued  with  most  satisfactory  re- 
sults, which  are  particularly  manifest  in  the  good  work  of  the 
present  Junior  class.  All  this  practical  work  was  accompanied 
by  lectures  on  marketing,  selection  of  food,  waiting  and 
serving. 

In  Theory,  lectures  were  given  to  all  the  young  women. 
These  lectures  included  the  subjects  of  Hygiene,  Emergencies, 
Home-Nursing,  Chemistry  of  Food,  and  the  Science  of  Nutri- 
tion. This  year  we  shall  continue  the  theoretical  work  with 
lectures  upon  Prevention  and  Care  of  Contagious  Diseases, 
Diet  in  Disease,  Hygienic,  Economic  Value  of  our  Common 
Foods,  and  Dietaries  Applicable  to  Age. 

The  present  Senior  Class  are  devoting  four  hours  a  week 
to  dressmaking.  From  the  charts  used  in  the  Boston  Dress- 
cutting  College,  the  students  draft  their  pattern.  Each  student 
takes  the  correct  measurements  of  a  classmate,  drafts,  cuts, 
and  makes  a  waist  pattern.  Then  the  waists  are  so  carefully 
cut  and  sewed  that  even  upon  the  first  trial  they  need  very 
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slight  alteration.  This  class  will  continue  dressmaking 
through  the  year,  and  will  make  their  own  graduating  gowns. 
The  Senior  class  will  study  "  Home  Sanitation  "  in  the  spring 
term,  if  time  permit. 

Gymnastics. — The  young  women  give  three  hours  a  week  to 
gymnastic  exercises.  Each  student  is  required  to  be  properly 
dressed  in  loose  clothing,  with  a  suit  of  blouse  and  bloomers, 
so  that  the  exercises  may  be  taken  without  restraint  in  dress. 
The  class  in  gymnastics  includes  all  the  young  women  of  the 
college,  with  a  few  exceptions,  and  occupies  nearly  all  the  floor 
space  in  the  gymnasium.  The  exercises  include  all  those  pre- 
scribed for  correcting  errors  of  sitting  and  standing,  walking 
and  breathing.  The  regularity  and  care  with  which  this  sys- 
tem of  gymnastic  exercises  is  conducted,  will,  in  time,  widen 
the  chest,  increase  the  lung  capacity,  straighten  the  shoulders, 
and  develop  all  the  muscles  of  the  body. 

In  addition  to  free  gymnastics,  the  students  are  drilled  with 
wands  and  dumb-bells.  As  yet  Indian  clubs  do  not  form  a 
part  of  our  gymnastic  equipment,  but  would  be  welcomed  with 
delight.  The  students  practice  also  military  and  fancy  march- 
ing. The  value  of  this  exercise  to  the  student  cannot  be  over- 
estimated, and  without  doubt  has  much  to  do  with  the  good 
health  of  the  young  women. 

Boarding  Department.  —  The  family  at  Grove  Cottage  num- 
bers twenty-two  regular  members, —  fifteen  students  and  seven 
of  the  Faculty.  We  are  fortunate  in  having  the  continued  and 
efficient  services  of  Miss  Mary  Edwards.  Our  aim  is  to  pro- 
vide the  students  with  good,  wholesome,  nutritious  food  in 
sufficient  quantity,  served  neatly,  and  with  as  much  variety  as 
our  means  will  allow,  at  a  very  moderate  price.  The  board 
last  year,  including  food,  fuel,  service,  and  laundry  averaged 
about  $2.32  a  week  for  each  person.  The  students  do  all  the 
work  except  cooking,  and  are  thus  able  to  reduce  the  amount 
by  fifty  cents  a  week.  We  have  had  few  cases  of  illness,  and 
these  were  not  anything  serious,  although  they  were  inter- 
ruptions to  the  regular  school  work.     In  order  that  we  may 
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accommodate  transients,  it  has  been  necessary  to  increase  our 
dining-room  furnishing. 

Respectfully  submitted, 

Mrs.  MAUDE  WHEELER. 


DEPARTMENT  OF  MECHANICS. 
To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen  :  —  In  presenting  this  my  fourth  annual  report: 
of  the  Mechanical  Department  of  Storrs  Agricultural  College, 
it  is  perhaps  proper  that  I  should  take  a  retrospective  view  of 
the  conditions  existing  in  the  past  as  well  as  to  consider  those 
which  still  exist.  I  well  remember  the  somewhat  discouraging 
prospect  that  awaited  my  advent  here,  not  only  in  respect  of 
the  meager  outfit  and  unsuitable  condition  of  the  apparatus 
designed  for  use  in  this  department,  but  also  in  the  presence 
of  several  dilapidated  old  buildings  on  the  campus,  and  other 
buildings  sadly  needing  repairs,  and  the  necessity  for  sanitary 
improvements,  subjects  for  immediate  consideration. 

It  is  hardly  necessary  to  state  that  each  year  has  witnessed 
the  removal  of  some  old  building,  the  wreck  of  a  former  genera-, 
tion,  the  renovation  and  general  improvement  of  all  the  others, 
and  the  erection  of  new  buildings  that  add  greatly  to  efficiency 
and  comfort  as  well  as  to  the  appearance  of  the  place. 

The  past  year  has  been  no  exception  to  the  rule  of  general 
improvement.  I  would  particularly  note  the  removal  of  the 
useless  and  unsightly  old  buildings  south  of  Grove  Cottage, 
and  the  erection  of  two  new  cottages,  just  completed,  and  now 
occupied  by  two  of  the  professors  and  their  families.  These 
new  dwellings  deserve  more  than  a  passing  notice  on  account 
of  their  somewhat  novel  construction.  They  were  built  from 
plans  selected  by  the  Board  of  Trustees,  who  saw  fit  to  place 
their  construction  under  the  management  of  this  department. 

The  foundations  and  first  stories  are  of  rough  stone  taken 
from  the  field  walls  adjacent  and  laid  "  rustic  "  in  cement  and 
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lime  mortar.  All  the  door  and  window  sills  were  quarried  on 
the  premises  and  laid  with  little,  and,  in  some  cases,  no  "  dress- 
ing." The  facings  and  arches  for  doors  and  windows  are  of 
brick,  made  from  Portland  cement,  mixed  with  sand  and  gravel, 
and  moulded  "  rock-face."  One  of  the  verandas  is  of  stone 
and  is  composed  of  three  arches  with  parapet  above  the  roof. 
The  other  veranda  is  of  stone  to  the  usual  height  of  balustrade, 
and  has  five  large  shingled  arches  with  parapet  above  the  roof. 
The  second  stories  of  both  buildings  are  shingled  and  left  to 
weather  in  the  natural  wood.  The  interiors  are  finished  in 
cypress,  the  hardware  being  in  the  latest  style  of  colonial 
bronze.  Both  are  fitted  with  a  system  of  sanitary  plumbing, 
and  supplied  with  pure  water  from  our  deep  well.  One  is 
heated  by  a  system  of  hot  water,  the  other  by  steam.  The 
building  of  these  cottages  has  been  an  object  lesson  to  our 
young  men/and  several  of  them  were  employed  on  their  con- 
struction. They  are  much  admired,  and  their  low  cost  is  a  sur- 
prise even  to  those  familiar  with  the  building  trades.  This  is 
but  another  example  of  the  economy  which  results  from  in- 
trusting building  operations  to  the  department  where  they 
properly  belong,  as  they  are  then  more  under  the  control  of 
your  committee,  and  the  work  cannot  be  so  cheaply  done  by 
outside  parties.  You  may  also  have  the  satisfaction  that  no 
money  has  been  expended  for  unnecessary  profits. 

There  is  still  much  to  be  done  to  develop  the  Mechanical 
Department  on  educational  lines;  there  is  still  great  need  of 
more  new  buildings,  not  only  residences,  but  buildings  for 
general  use,  to  which  fact  your  attention  will  doubtless  be 
called  by  others.  On  the  whole,  however,  I  feel  that  we  may 
congratulate  ourselves  on  the  marked  improvement  made  on 
these  lines  during  the  last  few  years,  and  indulge  the  hope  that 
the  succeeding  years  may  not  be  less  fruitful  of  results. 

The  usual  renovating  and  refitting  of  dormitories  and  other 
buildings  was  accomplished  during  the  summer  vacation,  so 
that  at  the  commencement  of  the  present  college  year  the 
premises  were  in  excellent  order.  Owing  to  the  increased 
number  of  classes  it  has  been  found  necessary  to  make  some 
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improvements  in  classrooms,  which  has  added  to  the  burdens 
of  the  Mechanical  Department,  as  well  as  to  the  annual  ex- 
pense. 

I  will  briefly  refer  to  the  prospect  of  having  a  new  system 
of  lighting  our  grounds  and  buildings,  and  a  more  reliable  and 
cheaper  method  of  raising  water  from  our  deep  well.  These 
two  points  need  immediate  attention. 

The  past  year  has  been  one  of  profit  in  practical  instruction 
in  Mechanics.  Such  instruction  at  Storrs  is  confined  to  young 
men.  The  Sophomores  had  a  practical  course  in  wood-work- 
ing, learning  to  care  for  and  use  the  various  tools  that  make 
up  the  ttsual  outfit  of  a  carpenter  shop,  where  only  hand  work 
is  done. 

The  Juniors  took  a  course  in  Mechanical  Drawing,  adopt- 
ing the  more  practical  rules  of  Geometry  with  a  view  to  their 
application  in  the  correct  laying  out  or  designing  work  in  the 
mechanical  trades.  Many  valuable  rules  were  taught  that  are 
in  common  use  by  workmen  in  the  trades,  and  not  usually 
found  in  text-books. 

The  Seniors  were  advanced  to  a  course  of  Architectural 
Drawing,  and  each  one  executed  an  elevation  plan  of  a  modern 
building.  These  plans  were  suitably  framed.  They  also  took 
a  short  course  in  iron  work,  learning  to  forge,  weld,  make,  and 
temper  steel  tools,  make  and  repair  chains  and  other  farm. im- 
plements, etc. 

A  large  exhibit  of  work  done  on  these  lines  was  arranged 
for  inspection  at  Commencement,  and  also  at  numerous  agri- 
cultural fairs  in  various  parts  of  the  State,  and  has  elicited 
much  interest  and  praise.  Work  in  this  department  has  been 
assigned  such  time  and  place  as  will  least  interfere  with  the 
main  issue,  which  is  agriculture  in  its  various  branches. 

Although  we  do  not  turn  out  mechanical  engineers,  it 
is  our  aim  that  young  men  who  leave  our  institution  shall  have 
less  of  that  "  sublime  ignorance  "  in  the  use  of  tools  that  is  so 
often  observed  in  the  average  farmer.  If  we  can  do  this,  we 
have  not  labored  in  vain. 

Respectfully  submitted, 

HENRY  S.  PATTERSON. 
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GROVE  COTTAGE  AND  DEPARTMENT  OF  MUSIC. 
To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen:  —  Grove  Cottage:  Last  year,  during  the 
fall  and  winter  terms,  we  had  thirteen  young  ladies  in  the  Cot- 
tage, but  when  college  closed  in  June,  three  had  been  called 
home,  and  only  ten  remained. 

We  were  very  fortunate  all  the  year,  and  were  compara- 
tively free  from  sickness,  with  the  exception  of  the  measles  in 
the  spring  term,  when  two  cases  developed  at  the  Cottage. 

The  young  ladies  take  the  entire  care  of  the  building,  and 
we  think  it  is  an  excellent  training  for  them.  They  learn  in 
this  way  to  have  a  responsibility  about  everything  and  take 
pride  in  making  their  college  home  as  attractive  and  pretty  as 
possible. 

We  have  a  few  necessary  rules,  yet  we  strive  to  make  our 
young  people  feel  they  must  do  the  right  thing  because  it  is 
right,  and  not  because  they  must  do  it  or  suffer  the  conse- 
quences. 

The  young  ladies  entertain  the  young  men  every  Friday 
evening  for  a  short  time,  and  once  a  month  give  a  reception  to 
the  young  men.  This  feature  is  a  very  important  one,  as  it 
brings  our  students  together  in  social  intercourse  and  helps 
them  in  many  ways. 

This  year  has  opened  very  pleasantly  with  fifteen  young 
ladies.  We  are  glad  of  the  increase,  and  hope  the  number  will 
continue  to  increase  until  the  Cottage  limit  is  full. 

Music.  —  Piano :  Last  year  the  progress  in  our  musical 
department  was  somewhat  impeded  by  the  need  of  a  new  piano 
at  Grove  Cottage  for  the  young  ladies  to  practice  upon.  At  the 
close  of  the  winter  term  a  piano  was  purchased,  and  we  now 
have  a  new  parlor-grand  Miller  piano  in  our  Cottage  parlor. 

About  thirty  students  are  taking  piano  lessons  this  year, 
and  the  interest  in  this  study  seems  to  be  increasing,  as  the 
majority  of  students  who  take  lessons  appear  to  be  thoroughly 
in  earnest. 

We  have  piano  students  in  all  stages  of  progress,  from  the 
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one  who  is  learning  his  notes  to  the  student  who  has  taken 
lessons  a  number  of  years. 

We  use  a  system  of  marking  in  lessons  on  the  piano,  and 
thus  we  do  away  with  careless  practice  to  a  certain  extent. 

The  last  recital  given  last  year  was  held  in  the  Cottage  par- 
lor on  the  arrival  of  our  new  piano.  During  the  evening  a 
Beethoven  Sonata  was  played,  being  preceded  by  a  brief  paper 
on  the  life  of  Beethoven  and  the  Sonata  form.  We  hope  in 
such  ways  to  interest  our  students  in  the  best  music,  and  to 
help  them  to  perform  intelligently. 

At  the  beginning  of  the  present  school  year  the  need  of  a 
new  piano  for  the  young  men  was  very  apparent,  as  the  piano 
in  the  chapel  was  the  only  one  they  had  to  practice  on ;  there- 
fore, a  new  upright,  "  Ivers  and  Pond,"  was  purchased  and 
placed  in  a  room  in  the  main  building. 

Sight  Singing.  —  The  Freshman  class  each  year  are  re- 
quired to  take  singing  for  two  terms,  at  the  end  of  which  time 
they  can  sing  simple  pieces  by  note.  This  course  can  be 
elected  by  any  other  class  in  the  college. 

Each  term  a  recital  is  given  by  the  piano  students,  and,  if 
the  class  in  singing  has  progressed  far  enough,  it  is  assigned 
to  a  place  on  the  program.  This  gives  the  students  confidence 
in  playing  before  others,  and  they  have  something  definite  for 
which  to  work. 

This  course  in  music  we  consider  of  importance  equal  to 
any  course  in  the  college  curriculum ;  and  it  is  with  pleasure 
I  write  the  report  of  even  a  little  progress  in  that  department. 

Respectfully  submitted, 

LULIE  G.  LINCOLN. 


DEPARTMENT    OF    VETERINARY    SCIENCE    AND 
PHYSIOLOGY. 

To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen  :  —  I  have  the  honor  to  submit  the  following 
report  for  the  year  ending  November  30,  1! 
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The  subject  of  Veterinary  Science  has  been  pursued  in  the 
same  general  manner  as  formerly.  The  work  began  in  the 
Sophomore  and  continued  through  the  Junior  and  Senior 
years.  I  have  met  each  class  twice  a  week  upon  an  average, 
the  amount  of  time  devoted  to  the  subject  being  equivalent  to 
about  five  hours  per  week  for  three  terms  of  twelve  weeks 
each.  The  course  begins  with  a  study  of  comparative  anatomy 
and  physiology,  followed  by  veterinary  medicine,  the  common 
drugs  and  remedies  used  in  treating  ailing  animals,  and  how 
administered. 

The  common  diseases  and  injuries  to  which  domestic  ani- 
mals* are  subject  are  described,  and  methods  of  treatment 
given.  Especial  attention  is  given  to  remedies  within  the 
reach  of  ordinary  stock  owners,  to  good  nursing  and  the  pre- 
vention of  disease  by  proper  hygiene.  Surgery,  veterinary 
obstetrics,  and  examination  of  horses  as  to  soundness  also  re- 
ceive special  attention. 

An  Azoux  horsikin,  which  is  dissectible,  showing  the  various 
structures  of  the  body  and  organs  in  position,  a  collection  of 
anatomical  specimens,  showing  healthy  and  diseased  structures ; 
skeletons,  charts,  and,  as  far  as  possible,  living  animals  suffer- 
ing from  injuries  and  disease,  furnish  means  of  illustration. 
To  each  class,  also,  is  given  an  opportunity  to  dissect  a  horse. 

Instruction  in  Veterinary  Science  is  imparted  by  means  of 
lectures. 

Human  Anatomy  and  Physiology .  —  This  subject  has  occu- 
pied two  hours  a  week  for  the  Sophomore  class,  and  three 
hours  a  weeks  for  the  Freshmen,  during  the  winter  and  spring 
terms,  besides  one  and  one-half  hours  each  week  for  laboratory 
work  for  the  Freshmen.  The  total  time  given  to  this  subject 
is  equivalent  to  five  hours  per  week  for  twelve  weeks  besides 
the  laboratory  work. 

The  course  consists  of  a  study  of  the  animal  cell  as  the  unit 
of  structure  of  the  body,  the  various  tissues  of  the  body,  bones, 
muscles,  nerves,  blood  vessels,  and  organs, —  their  structure 
and  uses.  The  conditions  which  favor  the  healthy  develop- 
ment and  action  of  the  various  parts  of  the  body  receive  due  at- 
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tention.  "  Comparative  Anatomy  and  Physiology  "  is  studied 
to  a  limited  extent,  and  affords  preparation  for  stock-breeding, 
zoology,  and  veterinary  science.  Martin's  "  Human  Body  "  is 
used  as  a  text-book.  Skeletons,  an  Azoux  manikin,  and  the 
study  of  various  organs  and  structures  of  the  body  with  a 
microscope  afford  the  means  of  illustration. 

I  also  have  charge  of  the  horse  barn,  containing  six  horses 
and  equipment.  The  hauling  of  freight  from  the  station  and 
necessary  driving  for  faculty  and  students  has  furnished  abun- 
dance of  work  for  the  horses.  Horses  are  let  for  hire  to  mem- 
bers of  the  faculty  for  personal  use. 

I  have  treated  the  ailing  stock  upon  the  college  farm,  ar- 
ranged and  labeled  the  specimens  in  the  veterinary  museum, 
and  greatly  increased  the  number  of  specimens ;  assisted  in 
organizing  a  Natural  History  club  among  the  faculty  and 
students,  for  the  purpose  of  promoting  the  study  of  Natural 
History.  In  addition  to  miscellaneous  college  work,  I  have 
delivered  nine  public  addresses  before  farmers'  institutes, 
granges,  and  similar  organizations. 

Respectfully  submitted, 

NELSON  S.  MAYO. 


PREPARATORY  DEPARTMENT. 
To  the  Trusteed  of  Storrs  Agricultural  College: 

Gentlemen  :  —  At  the  beginning  of  the  fall  term  the 
Faculty  thought  it  best  to  form  a  B  division  of  the  Freshman 
class,  thus  establishing  a  Preparatory  Department  for  those 
who  come  here  deficient  in  the  common  school  branches. 

At  present  there  are  twelve  students  in  this  department, 
with  which  my  work  is  as  follows : 

Arithmetic.  —  Five  hours  a  week.  Walsh's  Grammar 
School  Arithmetic  is  the  text-book  used  by  the  class,  but 
additional  practice  is  g'iven  upon  certain  subjects. 

Thus  far  the  class  has  dealt  with  fractions,  decimals,  de- 
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nominate  numbers,  bills,  and  measurements.  Later  percent- 
age, interest,  discount,  surfaces,  volumes,  and  like  subjects  will 
be  considered. 

English.  —  Four  hours  a  week.  The  study  of  this  subject 
has  embraced  capitalization,  punctuation,  spelling,  invention, 
and  reproduction.  The  work  for  the  remainder  of  the  year 
will  continue  along  these  and  other  practical  lines. 

At  each  recitation  the  members  of  the  class  hand  in  some- 
thing in  the  line  of  composition.  This,  when  corrected,  is  re- 
turned to  the  students,  and,  in  most  cases,  they  are  required  to 
re-write  the  composition,  thus  fixing  the  corrections  more 
firmly  in  mind. 

This  class  held  its  first  public  rhetoricals  in  the  College 
Chapel  on  the  evening  of  November  16,  1898.  The  speakers 
were  much  interested  in  the  preparation  and  worked  hard  to 
make  a  successful  program. 

History.  —  Four  hours  a  week.  At  the  beginning  of  the 
year,  a  short  course  in  American  History  was  taken  up  and 
finished.  Since  then  Channing's  Student's  History  of  the 
United  States  has  been  introduced.  This  book  will  be  finished 
this  year.  The  class  is  encouraged  to  consult  various  his- 
torians, and  a  part  of  the  recitation  hour  is  spent  in  reading  and 
discussing  the  opinions  of  these  authors. 

Respectfully  submitted. 

Mrs.  JOSIE  B.  H.  BALLOU. 


THE  COLLEGE  LIBRARY. 
To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen  :  —  Since  reporting  to  you  the  condition  of 
the  library  one  year  ago,  several  important  changes  and  im- 
provements have  been  made.  More  shelf-room  was  a  positive 
necessity,  and  two  new  book-stacks  were  added.  These  took 
so  much  of  the  space  in  the  main  room  that  it  became  neces- 
sary to  provide  a  separate  room  for  periodicals,  which  was 
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finally  done  by  connecting  the  adjoining  room  with  the  library. 
We  now  have  a  convenient,  well-lighted  reading-room,  which 
we  all  enjoy  and  appreciate.  It  is  supplied  with  about  eighty 
periodicals.  We  subscribe  for  forty-four  of  these,  at  a  cost  of 
$109.80.  The  remainder  are  sent  gratuitously  by  the  pub- 
lishers, or  are  received  by  the  Experiment  Station  in  exchange 
for  their  publications,  and  then  donated  to  the  reading-room. 

The  library  and  reading-room  are  open  each  week  day 
from  8  a.  m.  to  12.15  p.  m.,  and  from  4  to  8  p.  m.  The  students 
are  allowed  free  access  to  the  shelves,  and  may  draw  books 
for  a  period  of  two  weeks,  to  be  used  in  their  rooms.  The 
library  is  constantly  consulted  for  reference  work,  and  it  is 
the  desire  of  the  librarian  to  help  the  students  in  every  way 
possible,  and  to  make  the  library  useful  to  them. 

In  connection  with  the  Extension  Department  of  the  col- 
lege we  have  recently  sent  out  two  traveling  libraries,  each 
consisting  of  fifty  volumes  of  carefully  selected  books.  These 
have  been  sent  to  the  two  circles  of  ten  members  each,  who 
have  completed  the  course  of  home  study  offered  by  the  Ex- 
tension Department.  We  hope,  in  course  of  time,  to  extend 
this  work,  for  there  is  a  wide  field  open  to  traveling  libraries  in 
the  rural  communities  of  Connecticut.  And  much  might  be 
done  in  this  way  toward  elevating  the  farmers'  families  of  the 
State,  had  we  the  means  to  purchase  books  for  this  purpose. 
New  York,  Michigan,  Ohio,  Wisconsin,  Iowa,  and  several 
other  states  are  doing  a  grand  work  by  means  of  traveling 
libraries ;  and,  though  the  rural  towns  of  Connecticut  are  many 
of  them  fortunate  enough  to  possess  public  libraries  of  their 
own,  still  there  are  many  where  traveling  libraries  would  be 
welcome,  and  accomplish  good  results. 

We  are  constantly  adding  new  books  to  the  library,  and 
care  is  taken  that  it  shall  furnish  to  each  department  of  the 
college  the  most  up-to-date  books  on  their  especial  subjects, 
as  well  as  the  standard  works  of  reference.  During  the  past 
year  1,102  volumes  have  been  added,  and  our  accession  books 
record  6,552  titles.  The  cost  of  the  books  added  during  the 
past  year  has  been  $1,085.15. 


REPORT    OF    STORRS    AGRICULTURAL    COLLEGE.  57 

As  our  library  increases  in  value,  we  feel  more  and  more 
keenly  the  need  of  a  fire-proof  building,  and  trust  that  at  a  date 
not  far  distant  we  may  have  the  satisfaction  of  seeing  a  suit- 
able building  provided  for  our  valuable  collection  of  books. 
Respectfullv  submitted, 

JESSIE  SPENCER  BOWEN. 


FARM  DEPARTMENT. 
To  the  Honorable  Board  of  Trustees: 

Gentlemen  :  —  In  presenting  this  paper,  I  am  mindful  of 
the  fact  that  my  position  entitles  me  to  only  a  small  place  in 
your  annual  report ;  and  I  shall,  therefore,  speak  briefly  of  the 
work  of  the  farm  during  the  past  year.  I  do  not  forget,  how- 
ever, that  the  eyes  of  the  State  are  upon  us,  as  an  educational 
institution,  and  that  our  duties,  if  well  performed,  are  sure  to 
win  the  award  of  the  public  approval.  For  it  is  pleasant  to 
note  the  changes  from  a  feeling  of  doubt  and  distrust  to  that 
of  confidence  in  the  success  of  Storrs  Agricultural  College, 
that  has  gradually  taken  place  within  the  last  few  years.  And 
yet  there  is  left  enough  of  conservatism,  of  adherence  to  old 
methods  in  agriculture,  and  therefore  of  criticism,  to  steady 
the  work  of  the  college,  and  to  hold  it  within  the  lines  intended 
by  its  founder,  and  prescribed  by  the  Act  of  Congress  which 
ensures  its  continuance  and  support.  I  am  not  sure  that  this 
general  reversion  of  feeling  will  not  before  long-  express  itself 
in  a  demand  that  what  was  at  first  known  by  the  unpretending 
name  of  Storrs  Agricultural  School  shall  hereafter  assume  the 
more  dignified,  broader,  truer  name  of  the  Connecticut  Agri- 
cultural College,  thus  identifying  it  with  the  whole  people. 

The  farm  of  nearly  three  hundred  acres  is  now  becoming 
as  fertile  and  productive,  not  only  as  those  that  border  upon  it 
and  have  been  for  many  years  models  of  fertility  and  pro- 
ductiveness, but  in  the  production  of  forage  crops  for  the 
maintenance  of  the  dairy,  it  compares  favorably  with  those  of 
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any  other  section  of  our  State.  Thus  the  prediction  of  those 
who  opposed  its  acceptance  by  the  State  for  educational  pur- 
poses has  already  been  falsified,  while  the  hope  of  those  who 
favored  its  acceptance  has  been  fulfilled.  The  sadly  depleted 
soil  has  responded  readily  to  the  touch  of  labor,  and  interest 
in  its  improvement,  until  now  the  large  barn  built  by  your 
direction,  and  with  reference  to  "  expansion,"  or  future  need, 
is  hardly  ample  for  sufficient  storage  or  stable  room.  This 
steady  increase  of  production  is  only  the  normal  result  of  gen- 
erous fertilization  and  thorough,  intense  cultivation.  Nothing 
can  be  more  laudable  in  educational  farming  than  the  effort  to 
demonstrate  the  advantages  of  intensive  farming  to  those  who 
come  to  us  as  students  of  both  scientific  and  practical  agricul- 
ture. 

The  facilities  for  such  instruction  are  annually  becoming 
more  and  more  complete.  Suitable  dairy  animals  for  breeding 
and  for  milk  production,  a  fair  equipment  of  farm  implements 
and  machinery,  larger  and  better  means  of  feeding  and  of 
fertilization,  the  introduction  of  running  water  to  the  farm 
buildings,  a  fully-equipped  dairy-house,  and  important  im- 
provements in  farm  sanitation,  now  being  made, —  are  some 
of  the  indispensable  facilities  for  good  educational  work. 
Illustration  is  by  far  the  most  effective  method  of  instruction. 
The  theory  of  the  classroom  becomes  far  less  difficult  to  en- 
force, if  such  object  lessons  as  justify  it  are  at  hand. 

Several  acres  have  been  added  during  the  past  year  to  the 
area  of  land  available  for  cultivation.  This  involved  a  con- 
siderable outlay  of  labor  in  removing  boulders  and  fitting  the 
land  for  easy  and  thorough  cultivation  the  coming  year.  This 
labor  has  been  largely  performed  by  the  students,  and  wholly 
by  the  farm  employes.  Some  wet  upland  has  been  thoroughly 
drained.  This,  I  am  fully  convinced,  is  one  of  the  most  profit- 
able kinds  of  farm  labor,  and  when  well  done  much  more  than 
repays  its  cost.  Here  at  least  capital  and  labor  are  in  entire 
agreement,  each  supplementing  the  other. 

The  growth  of  the  college  necessitates  a  large  increase  of 
available  farm  labor,  so  long  as  the  present  requirement  of  daily 
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labor  by  each  student  is  continued.  How  to  employ  so  much 
labor  profitably,  or  even  at  all,  is  sometimes  a  difficult  problem. 
The  simple  question  of  employment  is  comparatively  easy, 
but  the  other  condition  requires  constant  study.  Justice  to  the 
student  seems  to  demand  the  utmost  effort  in  the  line  of  mak- 
ing his  labor  the  full  equivalent  of  the  wages  he  receives.  More 
extensive  land  improvement  might  perhaps  be  suggested  as  a 
solution  of  this  rather  difficult  question.  As  long  as  there  re- 
mains an  unimproved  acre  of  the  college  farm,  the  plan  of 
making  student  labor  simply  optional  will  lack  the  support 
which  necessity  might  otherwise  give  it.  Land  improvement 
means  increased  production,  and  this  is  the  end  and  aim  of 
the  generous  provision  which  the  State  and  the  nation  have 
made  for  the  maintenance  of  the  Agricultural  College  and  the 
Experiment  Station.  The  true  dignity  of  agriculture  lies  in 
the  fact  that  it  is  set  to  the  task  of  compelling  the  soil  to  fur- 
nish the  larger  part  of  the  world's  food  supply.  How  to  do 
this  most  successfully  is  the  question  for  the  Agricultural 
College  to  answer. 

Respectfully  submitted, 

L.  P.  CHAMBERLAIN, 

Farm  Superintendent. 


BOARDING  DEPARTMENT. 
To  the  Trustees  of  Storrs  Agricultural  College: 

Gentlemen  :  —  My  principal  duty  is  to  care  for  the  health 
and  comfort  of  the  young  men  in  the  dormitories,  and  to  pro- 
vide them  suitable  food  at  reasonable  cost.  I  also  have  charge 
of  the  rooms  in  the  main  building,  and  the  entertainment  of 
the  guests  of  the  students  and  the  college. 

The  boarding  department  is  distinct  from  that  at  Grove 
Cottage,  and  is  located  in  the  main  building. 

During  the  summer  term  I  provided  both  the  ladies  and 
the  gentlemen  of  the  incoming  Senior  class  with  table  board. 
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But  the  other  three  terms  of  the  year  the  young  ladies  are  pro- 
vided for  at  Grove  Cottage. 

Our  dining-rooms  are  pleasant,  we  have  a  competent  cook, 
and  with  her  co-operation  I  aim  to  provide  a  wholesome  and 
attractive  table.  Our  meats  and  groceries  are  bought  at  whole- 
sale, and  this  is  found  to  be  very  satisfactory,  something  thus 
being  saved  on  all  purchases.  We  use  a  large  quantity  of 
vegetables.  The  college  gardens  have  not  met  the  demand 
the  past  year,  and  canned  goods  were  used  to  some  extent  in 
place  of  fresh  vegetables.  But  on  the  whole  the  year  has  been 
successful.  The  students  require  board  which  shall  cost  about 
two  dollars  and  one-half  a  week,  and  I  have  kept  it  as  near  as 
possible  to  the  preferred  limit. 

In  the  dormitories  you  instructed  me  to  have  all  necessary 
repairs  made,  and  much  improvement  is  evident.  The  rooms 
have  been  papered  and  painted,  new  shades  have  been  placed 
at  the  windows,  new  bed  curtains  have  been  supplied,  and 
many  of  the  mattresses  have  been  thoroughly  renovated,  and 
are  good  as  new.  All  of  which  has  improved  the  conditions 
of  healthfulness  and  comfort. 

Such  are  my  duties,  and  such  is  the  present  condition.  But 
I  am  prevented  from  doing  what  ought  to  be  done,  by  a  lack 
of  suitable  equipment. 

Owing  to  the  increased  number  of  students,  the  dormitories 
are  too  crowded  for  comfort;  and,  although  no  accident  has 
yet  happened,  the  oil  lamps  used  in  the  dormitories  are  a  con- 
stant source  of  uneasiness.  Therefore,  more  accommodations 
and  a  safer  system  of  lighting  are  immediately  needed. 

Besides,  we  have  no  hospital,  and  practically  no  means  of 
quarantine  in  case  of  infectious  diseases.  Last  spring  we  had 
many  cases  of  measles.  If  the  first  case  could  have  been 
isolated  and  properly  cared  for,  the  disease  would  not  have 
spread.  Much  anxiety  was  felt  and  there  was  considerable  in- 
terference with  college  duties.  But  other  diseases,  more  in- 
fectious and  dangerous,  may  at  any  time  break  out,  and  the 
need  of  a  good  hospital  is  most  imperative. 

But  there  is  nothing  of  which  I  am  so  constantly  reminded 
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as  the  demand  for  better  accommodations  and  equipment  for 
the  boarding  department. 

The  kitchen  in  the  basement  is  dark  and  unsanitary.  The 
storerooms  for  meat  and  provisions  are  not  suited  for  the 
purpose,  and  the  cost  of  cooking  is  too  great  owing  to  the 
lack  of  ordinary  modern  facilities  in  the  kitchen. 

Our  dining-rooms  are  overcrowded,  even  when  only 
students  are  present;  but  it  is  especially  noticeable  at  Com- 
mencement, when  the  students  wish  to  entertain  their  friends 
and  provide  accommodations  for  the  alumni. 

A  like  want  is  felt  in  the  number  of  guest  rooms.  At 
present  we  have  only  three,  two  of  which  are  in  the  attic. 

Therefore,  if  I  may  be  permitted  to  do  so,  I  would  respect- 
fully recommend  the  erection  of  a  new  building  with  all  modern 
improvements,  a  large  dining-hall,  and  rooms  for  guests  and 
the  employes  of  the  boarding  department. 

In  conclusion,  I  would  say  that  I  have  mentioned  the  lack 
of  accommodations  and  equipments,  and  have  made  the  above 
recommendations,  because  I  think  that  the  gentlemen  of  the 
Board  of  Trustees  desire  to  promote,  as  far  as  possible,  not  only 
the  health,  safety,  and  reasonable  comfort  of  the  students  and 
their  guests,  but  also  to  further  the  economic  success  of  the 
department  which  has  been  put  in  my  charge. 

Respectfullv  submitted, 

LOUISA  E.  SAXTON. 
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ESTIMATED   INVENTORY   OF  PROPERTY   ON   HAND. 


CHEMICAL    LABORATORY 

Chemical    apparatus, 
Re-agent  and  other  bottles, 
Chemicals  on  hand, 
Physical    apparatus, 
Photographic   apparatus, 
Chemical   balances, 
Typewriter, 
Office  furniture,     . 


NATURAL   HISTORY    DEPARTMENT. 

Thirteen  compound  microscopes, 

Fifteen    dissecting  microscopes, 

Two  turn-tables,    ..... 

Collection  of  specimens, 


MATHEMATICAL    DEPARTMENT. 

Engineer's  transit,  .... 

Equipment,  ..... 

Geometry  and  drawing,    .... 


HORTICULTURAL.  DEPARTMENT. 
Tools,  ...... 

Greenhouse   stock,  .... 

Fruits  and  vegetables,       .... 


MILITARY    DEPARTMENT. 

Equipment    and    supplies, 

Botanical  outfit,     ..... 

Dormitories,  .  . 


MUSIC    DEPARTMENT. 


Two  grand  pianos, 
Two   upright   pianos, 


$385 

00 

150 

00 

175 

00 

1,000 

00 

,  175 

00 

175 

00 

60 

00 

30 

00 

$2,150 

00 

$310 

00 

150 

00 

16 

00 

385 

00 

$911 

00 

$129 

00 

248 

00 

70 

20 

$438   20 


$317 

55 

131 

75 

105 

80 

$555 

10 

$735  75 

54 

19 

657 

25 

$L447 

19 

$1,000 

00 

700 

00 

$1,700 

00 
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MECHANICAL   DEPARTMENT. 

Ten  benches  with  tools,    . 

Other  tools, 

Hardware, 

One  grindstone,     . 

Window  glass  in  stock,    . 

Lumber   in    stock, 

Paint  in   stock, 

Varnish   in   stock, 

Mason's    supplies, 

Nine  forges, 

Ten  anvils, 

Two  drilling  machines  with  drill, 

Five  steel-faced  vises, 

Other  tools  in  B.  S., 

Coal,  iron,  and  steel  in  stock,      . 

Stock   and  tools,    miscellaneous, 


VETERINARY    DEPARTMENT. 


$200 

00 

45 

00 

52 

00 

12 

00 

32 

00 

ii5 

00 

38 

00 

23 

00 

10 

00 

150 

00 

125 

00 

30 

00 

20 

00 

61 

00 

16 

00 

28 

00 

$957  00 


Apparatus  and  instruments, 

•      $i,535  75 

Horses, 

280  00 

Wagons  and  sleighs, 

425  00 

Harnesses,              .... 

68  50 

Miscellaneous    stock, 

47  05 

Feed  in  stock,       .... 

298  00 

$2,654  30 


GROVE    COTTAGE. 


Domestic  science  equipment, 
Boarding  department, 
Furnishings, 


BOARDING    HALL 


Dining-room  furniture, 
Table   linen, 
Kitchen  utensils,    . 


$575  00 

400  00 

1,100  00 

$2,075  00 

$301  83 
ii5  83 
219  30 


$636  96 
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CHAMBER   OUTFIT. 


Furniture,  . 
Bed  linen,  . 

Mattresses  and  pillows, 
Curtains  and  hangings, 
Carpets  and  matting, 
Bowls  and  pitchers, 
Lamps  and  fittings, 


$393 

55 

98 

30 

188 

00 

26 

44 

56 

92 

30  92 

23 

4i 

*7  54 


FARM    MACHINERY,   TOOLS,    LIVE    STOCK,    FEED,   AND 
FARM  PRODUCTS  ON  HAND  DECEMBER  1,  1898. 


Estimated 

Value. 

Dairy  machinery,       ......      $2,000  00 

Farm   machinery  and  tools, 

. 

1,100  00 

2  pair  working  oxen,    . 

300  00 

1  pair  heavy  farm  horses, 

300  00 

1  pair  light  farm  horses, 

100  00 

11  thoroughbred  cows,  . 

1,375  00 

3  thoroughbred  bulls, 

300  00 

7  thoroughbred  yearling  heifers, 

175  00 

6  thoroughbred  calves, 

60  00 

16  grade  cows,     . 

640  00 

2  grade  yearling  heifers, 

30  00 

2  grade  calves,  . 

10  00 

2  thoroughbred  boars, 

50  00 

2  thoroughbred  breeding  sows, 

40  00 

1  thoroughbred  sow  and  7  pigs, 

30  00 

5  shoats, 

40  00 

7  pigs,     .... 

21  00 

65  tons  hay, 

650  00 

3  tons  oat  and  pea  straw, 

21  00 

100  tons  silage, 

250  00 

100  bushels   oats   and   peas, 

40  00 

600  bushels   oats, 

210  00 

500  bushels   turnips, 

75  00 

300  bushels  potatoes, 

150  00 

50  bushels   small   potatoes, 

5  00 

10  barrels    apples, 

15  00 

11  tons  wheat  bran, 

143  00 

4  tons  wheat  middlings, 

63  00 

5  tons  Chicago  gluten  meal,    . 

92  50 

4  tons  cotton-seed  meal, 

87  00 

5,372  50 
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POULTRY  DEPARTMENT. 

Material  for  supplies  purchased  from  September  30,  1897,  to 
October   1,   1898,       ...... 

Inventory  February  10,  1898,      ..... 


INVENTORY   JANUARY    I,    1899. 


$332  80 
1,257   32 

$1,590    12 


Buildings,  etc.,      .... 

$803  29 

Stock,         ..... 

■    •          169  55 

Supplies  on  hand, 

157  75 

Tools, 

53  10 

Miscellaneous,       .... 

129  83 

$i,3i3  52 

Produce   sold,       .... 

573  9i 

$1,887  43 


TREASURER'S    REPORT. 


H. 


C.  Miles,  Treasurer, 

In  account  with  Storrs  Agricultural  College. 
Dr. 


1897. 

Sept. 

30. 

Oct. 

1. 

Oct 

6. 

Oct. 

28. 

Oct. 

30. 

Nov. 

Nov. 

29. 

1898. 

Jan. 

1. 

Jan. 

4- 

Jan. 

18. 

Jan. 

21. 

Feb. 

8. 

April 

1. 

April 

6. 

April 

7- 

April 

21. 

May 

3- 

July 

6. 

July 

1. 

July 

12. 

Sept. 

3- 

Sept. 


By  balance  on  account, 
By  cash  Comptroller,   . 

B.   F.  Koons, 

Storrs  Experiment  Station, 

A.  B.  Peebles,  rent  of  cot- 
tage, 

Use  of  telephone, 

B.  F.    Koons, 

B.  F.  Koons, 
Comptroller,  . 
Use  of  telephone, 

A.  B.  Peebles,  rent  of  cot 
tage, 

Morrill  Fund, 

Storrs  Experiment  Station 

B.  F.  Koons, 
Comptroller,  . 

A.  B.  Peebles,  rent  of  cot 
tage, 

Use  of  telephone, 

Storrs  Experiment  Station 

Comptroller,  . 

B.  F.    Koons, 
Use  of  telephone, 
A.   B.   Peebles,  rent  of  cot- 
tage, 

Ratcliffe  Hicks  Prize  Fund, 


$8,283  10 

3,750  00 

3,000  00 

35  38 

37  50 
27  00 
97  12 

800  00 

3,750  00 

11  55 

37  50 

73  24 

8  28 

3,5oo  00 

3,750  00 

37  50 

11  00 

9i  50 
3,750  00 
2,500  00 

10  25 

37  50 

60  00— $33,658  42 
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Classification  of  Expenses  for  Fiscal  Year,  Oct.  i,  1897,  to  Sept. 

30,  1898. 

State  Funds 
New  roads  and  grounds, 
Additions  and  repairs   of  buildings 
Provisions,     . 
Fuel  and  lights, 
Kitchen  outfit, 
Dormitory  outfit, 
Salaries, 
Servant   hire, 
Washing, 

Books  and  stationery, 
Traveling  expenses, 
College  sundry  supplies, 
Insurance, 

Telephone  rentals,    . 
Extension   department, 
Military   department, 
Farm   fertilizers, 
Farm  labor,   . 
Farm  animals, 
Farm   blacksmithing, 
Farm  feed  stuffs, 
Farm  tools  and  other  supplies, 
Horticultural  fertilizers, 
Horticultural   labor, 
Horticultural  tools  and  other  supplies, 
Horse  barn  feed, 
Horse   barn    blacksmithing, 
Horse  barn  supplies. 
Horse  barn  labor, 
Cottages  2  and  3, 
Poultry   department. 
Dairy  equipment, 
Circular  saw, 
Hicks    prizes, 
Church    sittings, 
Piano, 


Balance  on  account  September  30,  1! 


.  $2,078  13 

5,806  40 

•   5,483  35 

270  37 

55^  64 

480  23 

420  04 

1,178  01 

1,221  66 

1,392  09 

113  78 

865 

246  06 

35  90 

171  70 

1,019  78 

333   60 

1,246  06 

193  20 

78  20 

789  99 

228  06 

80  00 

192  61 

244  69 

557  18 

74  30 

228  58 

228  08 

6,301  22 

332   79 

69  83 

40  00 

50  00 

25  00 

500  00 

$32,272  18 

1,386  24- 

-$33,658  42 
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Milford,  Conn.,  Jan.  25,  1899. 

This  certifies  that  we  have  examined  the  accounts  of  Henry  C.  Miles, 
Treasurer  of  Storrs  Agricultural  College,  for  the  fiscal  year  ending- 
September  30,  1898,  compared  them  with  the  vouchers  and  found  them 
correct.  The  balance  in  the  hands  of  the  Treasurer  at  the  end  of  the 
year  was  thirteen  hundred  and  eighty-six  dollars  and  twenty-four  cents 
($1,386.24.) 

FRANKLIN  B.  NOYES, 
D.  WARD  NORTHROP, 

Auditors  of  Public  Accounts. 

MORRILL    FUND     (U.     S.     GOVERNMENT     GRANT)     OF     189O. 


1897. 

Sept.   30. 
.    1898. 
Jan.     20. 
Jan.     26. 
July    20. 


Dr. 

By  balance  of  account, 

Cash  interest, 

Cash  State  Treasurer, 

Cash  interest, 


.  $10,044  05 

72  00 
.     23,000  00 

150  00— $33,266  05 


Classification  of  expenses  from  the  Morrill  Fund   (U.  S.   Govern- 
ment grant)  of  1890  for  the  fiscal  year  ending  September  30,  1898: 

Salaries,  .... 

Books  for  library,     . 

Agricultural  tools  and  equipment, 

Horticultural   stock  and   machinery, 

Dairy  machinery  and  stock, 

Chemicals  and  chemical  apparatus, 

Physical   apparatus, 

Natural  history  outfit  and  microscopical 

Surveying  instruments, 

Fruit  models, 

Wood  and  iron  shop  tools  and  stock, 

Domestic  Science  department, 

Veterinary  Science  department, 

Equipment  for  drawing, 


Balance  on  account  September  30,  1898,   . 


$16,702  40 

1,479  06 

310  07 

62  67 

305  19 

190  34 

268  25 

supplie 

s,   519  58 
3i  37 
133  45 
210  95 
98  97 
142  42 
115  76 

$20,570  48 

12,695  57- 

433,266  05 
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Hartford,  Conn.,  Jan.  3,  1899. 

This  certifies  that  we  have  examined  the  accounts  of  Henry  C.  Miles, 
Treasurer  of  the  Storrs  Agricultural  College,  for  the  fiscal  year  ending 
September  30,  1898,  relating  to  the  Morrill  Fund,  compared  them  with 
the  vouchers,  and  found  them  correct.  The  balance  of  said  fund  in  the 
hands  of  the  Treasurer  on  said  date  was  twelve  thousand,  six  hundred 
and  ninety-five  and  57/100  dollars  ($12,695.57). 

T.  S.  GOLD, 
W.  E.  SIMONDS, 
Auditors    of  Storrs   Agricultural  College. 

LAND  GRANT  FUND  (u.  S.  GOVERNMENT  GRANT)  OF  1862. 


Dr. 


1897. 

Sept.   30. 

By 

balance  of  account, 

.  $21,702  87 

1898. 

Jan.       2. 

Cash   interest, 

163  00 

Jan.     26. 

Cash  State  Treasurer, 

.      6,697  97 

Jan.     26. 

Cash, 

74 

July     20. 

Cash  interest, 

170  00— $28,734  58 

Classification  of  the  expenses  from  the  Land  Grant  Fund  (U.  S. 
Government  grant)  of  1862  for  the  fiscal  year  ending  September  30, 
1897: 


Salaries, 

$5,426  20 

Traveling    expenses, 

921  30      • 

Fuel,   . 

788  05 

Postage, 

182  19 

Telephones  and  rei] 

tal, 

196  85 

Printing, 

659  46 

Stationery, 

130  17 

Dairy    engine, 

294  25 

Janitor, 

232  30 

Library  furniture, 

85  14 

Office   furniture, 

31  25 

Repair    of   typewriter, 

783 

Commencement   expenses, 

82  30 

Association  of  Ag.  Coll.  and  Ex.  Sta., 

10  00 

$9,047  29 

Balance  on  account 

Septem 

ber  30, 

1898, 

19,687  29— $28,734 

58 
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Milford,  Conn.,  Jan.  25,  1899. 

This  certifies  that  we  have  examined  the  accounts  of  Henry  C.  Miles, 
Treasurer  of  Storrs  Agricultural  College,  relating  to  the  Land  Grant 
Fund,  for  the  fiscal  year  ending  September  30,  1898,  compared  them 
with  the  vouchers  and  found  them  correct.  The  balance  of  said  fund 
in  the  hands  of  the  Treasurer  at  the  end  of  the  year  was  nineteen  thou- 
sand, six  hundred  and  eighty-seven  dollars  and  twenty-nine  cents 
($19,687.29). 

D.  WARD  NORTROP, 
FRANKLIN  B.  NOYES, 

Auditors   of  Public  Accoiuits. 

Amount  paid  for  salaries  not  less  than  four  hundred  and  fifty  dollars 
to  any  individual  from  the  Morrill  fund.  (U.  S.  Government  grant  of 
1890.) 

B.'F.  Koons, $2,800.00 


A.  B.  Peebles, 

A.  G.  Gulley, 

N.  S.  Mayo, 

C.  S.  Phelps,*  \  salary 

H.  S.  Patterson,    . 

C.  A.  Wheeler,      . 

Mrs.  C.  A.  Wheeler, 

H.  A.  Ballou, 

C.  L.  Beach, 

Miss  L.  J.  Barber, 

R.  A.  Stimson, 


1,800.00 

1,800.00 

1,500.00 

900.00 

1 ,000.00 

1,000.00 

700.00 

700.00 

800.00 

710.00 

1,500.00 


Amount  paid  for  salaries  not  less  than  four  hundred  and  fifty  dollars 
to  any  individual  from  the  Land  Grant  Fund.  (U.  S.  Government  grant 
of  1862.) 

T.  S.  Gold $460.00 

H.  C.  Miles, 525.00 

G.  W.  Flint 500.00 

L.  P.  Chamberlain,  ' 950.00 

W.  L.  Chamberlain,     .         .  .         .  600.00 

M.  H.  Parker, 480.00 

Miss  Jessie  S.  Bowen,  ....  500.00 

Miss  Lulie  G.  Lincoln,  .         ...  700.00 

*  Same  amount  paid  by  the  Storrs  Experiment  Station. 


Catalogue 


OF  THE 


Officers  and  Students 


.  .  OF 


Storrs  Agricultural  College, 


STORRS,    CONNECTICUT. 


£€ 


Courses  of  Study  and  General  Information. 


1898-1899. 


"  The  diligent  farmer  plants  trees,  of  which  he  himself  will  never 
see  the  fruit."— Cicero. 


£€ 


HARTFORD,  CONN.: 
Press  of  The  Case,  Lockwood  &  Brainard  Company. 


BOARD  OF  TRUSTEES. 


His  Excellency  The  Governor,  ex  officio,  President. 
Hon.  Wm.  E.  Simonds,  Canton,  Vice-President. 


Appointed  by  the  Senate. 


T.  S.  Gold,    . 
Henry  C.  Miles,    . 
Wm.  E.  Simonds, 
Hon.  E.  S.  Henry, 
Dr.  A.  Hyde, 
S.  O.  Bowen, 
Prof.  S.  W.  Johnson, 


West  Cornwall  (Secretary) 
Milford  (Treasurer), 
Canton,        .         .  ' 
Rockville,    . 
Norwich, 
Eastford,     . 
New  Haven,  ex  officio,  Director  of  the 
Connecticut  Experiment  Station. 


Term 
Expires. 

1901 

1899 

1901 

1899 

1899 

1901 


Elected  by  the  Board  of  Agriculture. 

E.  Halladay,  .        .        Suffield 1899 

EXECUTIVE  COMMITTEE. 

H.  C.  Miles,  T.  S.  Gold,  W.  E.  Simonds. 


E.  S.  Henry, 


FARM  COMMITTEE. 

E.  Halladay, 

AUDITORS. 


C.  S.  Phelps. 


T.  S.  Gold, 


W.  E.  Simonds. 


BOARD  OF  INSTRUCTION. 


FACULTY. 
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Preparatory  Department.  v 


CALENDAR. 


[898=1899. 


The  college  year  contains  forty-four  weeks,  divided  into 
four  terms  of  eight,  thirteen,  twelve,  and  eleven  weeks,  re- 
spectively. 


Fall  Term  began  . 
Fall  Term  closed  . 
Winter  Term  began 
Winter  Term  closes 
Spring  Term  begins 
Baccalaureate  Address, 
Class  Day, 

Commencement  Day, 
Summer  Term  begins 
Summer  Term  closes 
Fall  Term  begins    . 
Fall  Term  closes     . 
Winter  Term  begins 


Monday,  September  19,  1898.   ' 
Wednesday,  December  21,  1898. 
Monday,  January  2,  1899. 
Friday,  March  24,  1899. 
Monday,  April  3,  1899. 
Sunday,  June  11,  1899. 
Tuesday  Evening,  June  13,  1899. 
Wednesday,  June  14,  1899. 
Monday,  June  26,  1899. 
Friday,  August  18,  1899. 
Monday,  September  18,  1899. 
Tuesday,  December  19,  1899. 
Tuesday,  January  2,  1900. 


Entrance  Examinations  for  the  Fall  Term,  1899,  will  be 
held  at  Danbury,  Norwich,  New  Haven,  Hartford,  East 
Winsted,  and  at  the  College,  of  which  due  notice  will  be 
given. 


X898-X899. 
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GENERAL  INFORMATION. 


SITUATION. 

Starrs  Agricultural  College  is  situated  on  a  high  and  com- 
manding eminence,  healthful  in  its  location,  delightful  in  its 
environment,  and  surrounded  by  a  variety  of  natural  beauty 
unexcelled  in  the  Commonwealth. 

The  beautiful  hills  rise  in  gentle  undulations  to  meet  the 
first  rays  of  the  glimmering  dawn,  and  catch  the  golden  beams 
of  the  setting  sun  in  leafy  June.  Removed  from  the  tempta- 
tions of  larger  centers,  it  offers  a  charming  retreat  to  all  young 
men  and  women  desirous  of  preparing  themselves  for  better 
citizens  and  more  intelligent  builders  of  happy  homes. 

The  nearest  railroad  station  is  Eagleville,  on  the  Central 
Vermont  road,  which  connects  at  Willimantic  with  the  New 
England  division  of  the  Consolidated  road. 

A  long-distance  telephone  at  the  college  renders  it  easy  of 
communication  by  telephone  or  by  telegraph. 

EQUIPMENT. 

"There  is  always  work,  and  tools  to  work  withal,  for  those  who  will."—  Lowell. 

It  is  the  aim  of  the  management  to  carry  out  the  full  in- 
tention of  the  Federal  and  State  governments  in  the  line  of 
agriculture  and  the  mechanic  arts.  The  college  farm  con- 
tains about  three  hundred  acres  of  land. 

Buildings  for  laboratories  and  recitation  rooms,  dwelling- 
houses  for  members  of  the  faculty,  dormitories  for  the  stu- 
dents, and  barns  for  the  stock  have  been  provided  by  the  State. 
Others  are  needed.  A  building  for  the  library  and  museum 
is  a  want  pressing  for  recognition.  It  is  hoped  by  the  friends 
of  the  college  that  a  building  for  Horticulture  and  Botanical 
laboratories,  a  hall  for  military  tactics  in  winter,  and  a  students' 
dinine-hall  will  be  erected  in  the  near  future. 


?8  CATALOGUE    OF   STORRS   AGRICULTURAL   COLLEGE. 

The  faculty  of  the  college  is  composed  of  a  corps  of  com- 
petent men  and  women,  with  special  training  and  wide  experi- 
ence in  their  respective  departments. 

EXPENSES. 

"He  will  always  be  a  slave,  who  does  not  know  how  to  live  upon  a 
little. ' ' —  Horace. 

Tuition  and  room  rent  are  free  to  all  students.  The  rooms 
are  provided  with  bed,  mattress,  study  table,  and  chairs.  Bed- 
ding, toilet  and  table  linen,  lamps,  carpets  and  rugs,  and  other 
things  desired  for  comfort  are  furnished  by  the  students. 

Board,  fuel,  lights,  books,  and  stationery  are  furnished  at 
cost.  A  student's  expenses  will  vary  from  $125  a  year  up; 
but  with  economy  and  labor,  at  from  eight  to  twelve  cents  an 
hour,  he  may  reduce  his  annual  expenditures  to  a  minimum. 

At  the  beginning  of  every  term  each  student  is  required  to 
deposit  $40  to  meet  his  college  expenses,  or  to  furnish  a  guar- 
antee of  payment,  signed  by  his  parent  or  guardian  with  satis- 
factory surety. 

STUDENT    LABOR. 

"  He  is  not  only  idle  who  does  nothing,  but  he  is  idle  who  might  be  better 
employed."  — Socrates. 

Students  of  both  sexes  are  employed,  and  paid  for  their 
work  by  the  college.  These  are  all  under  the  control  of  the 
heads  of  departments. 

Industrious  and  faithful  young  men  and  women  can  do 
much  toward  helping  themselves  financially,  as  well  as  to  be- 
come skilled  in  things  pertaining  to  farm  and  household  labor. 

CHURCH    ATTENDANCE. 
"  To  be  of  no  church  is  dangerous."—  Johnson. 

Students  are  required  to  attend  prayers  at  the  College 
Chapel  daily,  except  Saturdays  and  Sundays,  and  services  at 
church  Sunday  morning. 

Parents  or  guardians  have  the  privilege  of  designating  the 
church  that  they  desire  their  students  to  attend. 

The  Second  Congregational  Church  at  Storrs  has  set  apart 
one-fourth  of  its  seating  capacity  for  the  exclusive  use  of  the 
college  students. 
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PRIZES. 

"  It  is  not  strength,  but  art,  obtains  the  prize."—  Pope. 

The  Ratcliffe  Hicks  prizes  of  $50  for  excellence  in  English 
composition  were  awarded  this  year  to  J.  W.  Pincus,  first,  $30; 
and  the  second,  of  $20,  to  N.  J.  Webb. 

REQUIREMENTS    FOR    ADMISSION. 

"  Of  a  good  beginning  cometh  a  good  end."— Heywood. 

Applicants  for  admission  to  Storrs  Agricultural  College 
must  be  citizens  of  Connecticut,  and  at  least  fifteen  years  of 
age.  They  will  be  expected  to  pass  a  satisfactory  examination 
in  Reading,  Writing,  Spelling,  English  Grammar,  Arithmetic, 
Geography,  and  United  States  History. 

Candidates  will  be  required  to  present  satisfactory  testi- 
monials in  respect  of  good  character  and  previous  scholarship 
from  a  former  teacher,  pastor,  or  neighbor  qualified  to  recom- 
mend them. 

Students  desiring  to  enter  an  advanced  class  will  be  ex- 
amined in  the  work  previously  done  by  that  class. 

Classes  are  formed  at  the  beginning  of  the  fall  term  of  each 
year,  but  students  may  be  admitted  at  any  time  by  special  ex- 
aminations. 

Certificates  from  accredited  High  Schools  may  be  re- 
ceived, at  the  discretion  of  the  faculty,  in  place  of  examinations, 
if  the  work  of  the  High  School  is  equivalent  to  that  done  by 
the  lower  college  classes. 

Students  conditioned  on  entering  college  will  be  required 
to  work  off  such  conditions  before  advancing  to  next  year's 
schedule. 

DEPORTMENT. 

"  Obedience  is  the  key  to  every  door."  —  George  Mac  Donald. 

It  is  understood  that  every  person  who  registers  as  a  stu- 
dent of  the  college  agrees  to  comply  with  all  rules  and  regula- 
tions of  the  institution. 

Absence  from  college  invariably  interrupts  the  continuity 
of  the  student's  work,  and  diverts  his  attention  from  the  main 
object  for  which  he  attends  college.  Therefore,  parents  and 
guardians  are  courteously  requested  not  to  ask  that  their  sons 
and  daughters  be  permitted  to  leave  college  in  term  time,  ex- 
cept for  urgent  reasons. 
6 
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Leave  of  absence  may  be  granted  by  the  President,  or  the 
officer  in  charge  when  the  President  is  away.  In  every  case 
the  student  must  first  get  a  written  excuse  from  the  officer  of 
his  department  in  class  and  labor,  and  will  be  required  to  make 
up  all  deficiencies  in  study  and  drill  caused  by  his  absence. 

All  questions  of  change  from  the  regular  course  of  study, 
or  of  dropping  studies,  shall  be  referred  to  the  faculty. 

Ungentlemanly  conduct,  unexcused  absence  from  any 
college  exercise,  interfering  with  college  property,  etc.,  shall 
be  treated  as  misdemeanors,  and  punished  according  to  the 
offense.  Students  who  damage  college  property  shall  pay  for 
the  damage  in  addition  to  the  punishment.  All  such  offenses 
shall  be  referred  to  the  faculty  as  a  whole,  who  shall  decide 
upon  the  merits  of  the  case,  and  determine  the  requisite  pun- 
ishment; but  each  member  of  the  faculty  is  empowered  to 
exact  obedience  and  good  conduct  in  class  and  on  the  college 
premises. 

PROMOTION. 

"Honors  come  by  diligence."—  Davis. 

To  pass  from  one  study  to  another,  or  from  one  class  to  the 
next,  the  student  must  reach  an  average  of  sixty,  sixty-five, 
seventy,  and  seventy-five  per  cent.,  according  to  grade,  in  his 
daily  work  and  in  his  examinations. 

A  failure  in  two  branches  will  allow  a  student  to  pass  with 
the  condition  that  the  deficiency  be  satisfactorily  made  up  be- 
fore the  end  of  the  succeeding  term. 

A  student  failing  in  more  than  two  studies  shall  drop  back 
to  the  next  lower  class,  or  withdraw. 

Students  intending  to  graduate  shall  make  up  all  deficien- 
cies before  the  spring  term  of  the  Senior  year. 

After  1899  no  student  will  receive  a  diploma  whose  college 
bills  are  in  arrears. 

COURSES    OF    INSTRUCTION. 

"All  desire  knowledge,  but  no  one  is  willing  to  pay  the  price."  —Juvenal. 

The  courses  of  instruction  include  class-room  work  in 
English  and  English  Literature,  Mathematics,  Physics,  Chem- 
istry, Botany,  Entomology,  Zoology,  and  Geology;  practical 
exercises  in  Agriculture,   Horticulture,   and  Veterinary  Sci- 
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ence;  Domestic  Science,  both  by  text-book  and  laboratory 
methods;  Music  to  such  as  may  elect  it;  Physical  Training  in 
the  gymnasium  for  the  young  ladies,  and  Military  Drill  for  the 
young  men. 

Each  student  who  intends  to  complete  the  entire  course  is 
required  to  spend  a  summer  term  at  the  college  between  the 
third  and  fourth  years,  in  order  to  receive  special  instruction 
in  certain  lines  of  Agriculture  and  Horticulture,  and  in  Ento- 
mology, which  are  available  only  at  that  season  of  the  year. 

ENGLISH. 

"Syllables  govern  the  world." — Seidell. 

i.  Four  hours  a  week  are  given  Preparatory  English,  em- 
bracing Capitalization,  Punctuation,  Spelling,  Invention,  and 
Reproduction  in  frequent  written  work,  with  the  addition  of 
Rhetorical  Exercises. 

Mrs.  Ballou. 

2.  The  Freshman  and  Sophomore  classes  receive  instruc- 
tion five  hours  a  week  in  both  English  and  Elocution.  Tech- 
nical Grammar  and  Composition  are  developed  together,  both 
by  class  instruction  and  by  instruction  with  individual  students, 
from  Sheldon's  Advanced  Language  Lessons  and'Townsend's 
Elocution  and  Action. 

Miss  Barber. 

3.  Rhetoric  three  hours  a  week,  Waddy's  Elements  of 
Composition,  and  Hill's  Foundations  of  Rhetoric,  with  out- 
side reading  and  constant  writing,  is  given  to  the  Junior  class 
with  critical  help  to  each  student.  Elocution  is  studied  four 
hours  a  week  for  the  technique  of  delivery,  and  Rhetorical  Ex- 
ercises are  required  each  term,  as  in  I  and  2.  1 

Prof.  Stimson. 

ENGLISH    LITERATURE. 

"  My  early  and  invincible  love  of  reading,  I  would  not  exchange  for  the  treasures 
of  India." — Gibbon. 

"  No  matter  what  his  rank  or  position  may  be,  the  lover  of  books  is  the  richest 
and  the  happiest  of  the  children  of  men."—  Langford. 

I.     Three  hours  a  week  through  the  fall  and  winter  terms 
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are  given  this  subject,  Brooke's  English  Literature,  Mat- 
thews' Introduction  to  the  Study  of  American  Literature,  and 
George's  From  Chaucer  to  Arnold  are  placed  in  the  hands  of 
students  for  text-book  work.  Lectures  are  given,  notes  are 
taken,  and  comprehensive  essays  are  required  of  each  student. 

2.  Elocution  one  hour  a  week  prepares  the  way  for  Senior 
addresses,  one  each  term  through  the  year. 

3.  Ethics  is  treated  as  the  Science  of  Conduct,  three  hours 
a  week  in  the  spring  term,  with  lectures,  Janet's  Elements  of 
Morals,  and  Muirhead's  Elements  of  Ethics. 

Prof.  Stimson. 
AGRICULTURE. 

"The  agricultural  population  produces  the  bravest  men,  the  most  valiant 
soldiers,  and  a  class  of  citizens  the  least  given  of  all  to  evil  designs."—  Cato. 

1.  Agronomy,  four  hours  a  week,  treating  of  soils,  their 
properties,  improvement  by  tillage,  drainage,  irrigation,  and 
fertilization;  food  value  of  crops,  methods  of  planting,  caring 
for,  and  harvesting. 

2.  Zootechny,  four  hours  a  week,  treating  of  live  stock, 
principles  of  breeding,  feeding,  heredity,  care  and  manage- 
ment of  the  dairy  herd. 

3.  Rural  Economics,  treating  of  farm  management, 
rural  law,  business  operations  relating  to  the  -farm,  farm 
machinery,  etc. 

Prof.  Phelps. 

HORTICULTURE  AND  FLORICULTURE. 

"'  At  once  amazed  in  all  the  colors  of  the  flushing  year, 
By  nature's  swift  and  secret-working  hand, 
The  garden  glows."—  Thompson. 

The  Junior  and  Senior  classes  are  instructed  equally  about 
five  hours  a  week  for  one  full  year  in  growing  and  fruiting 
plants,  using  Thomas'  American  Fruit  Culturist,  and  Long's 
Ornamental  Gardening.  Forestry  and  Floriculture  add  in- 
terest to  the  course. 

Prof.  Gulley. 
CHEMISTRY. 

"  The  glorious  sun 
Stavs  in  his  course,  and  plays  the  alchemist : 
Turning,  with  splendor  of  his  precious  eye, 
The  meagre  cloddy  earth  to  glittering  gold"  —Shakespeare. 

i.  The  Freshman  class  engage  in  laboratory  work  one 
hour  a  week  part  of  the  year. 
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2.  The  Sophomore  class  take  up  Qualitative  Analysis 
thirty-six  hours  in  the  winter  term.  Lectures  on  Agricultural 
Chemistry  are  given  to  the  Junior  class  in  the  spring  term, 
with  Quantitative  Analysis  the  fall  term  of  the  Senior  year. 

Prof.  Peebles. 
PHYSICS. 

"  Natural  Philosophy  makes  men  deep."— Dayton. 

This  subject  is  confined  to  one  term  in  the  Junior  year, 
supplemented  with  a  brief  course  in  Meteorology.    . 

Prof.  Peebles. 
DAIRYING. 

"  The  curfew  tolls  the  knell  of  parting  day, 
The  lowing  herd  winds  slowly  o'er  the  lea."—  Gray. 

1.  A  short  winter  course  in  dairying  is  given  for  the  ben- 
efit of  those  who  can  take  but  little  time  for  the  subject,  in- 
cluding composition  of  milk,  conditions  of  creaming,  milking 
for  market,  butter  making,  washing,  salting,  packing,  etc. 
Breeding,  feeding,  and  diseases  of  dairy  cattle  are  subjects  also 
treated  in  this  course,  with  such  texts  as  "  Milk  and  Its  Prod- 
ucts," "  Bacteriology,"  and  "  Feeds  and  Feeding." 

2.  In  the  regular  course  the  Junior  class  is  instructed  four 
and  one-half  hours  a  week,  with  practice  in  feeding  and  dairy 
work,  and  keeping  records  of  the  herd. 

Prof.  Beach. 
NATURAL  SCIENCES. 

"  Science  is  certainty,  is  truth  found  out."—  Coles. 

1.  Zoology  is  taken  the  Senior  year,  and  is  begun  with  the 
study  of  Entomology  in  the  summer  term.  Students  make 
collections  of  illustrative  subjects. 

2.  In  Geology  the  students  take  up  the  general  principles 
of  the  subject,  distribution  of  life  upon  the  earth,  coal  beds, 
peat  formation,  action  of  air  and  water,  heat,  study  of  the 
rocks,  mountain-making,  formation  of  veins,  and  the  animal 
and  vegetable  kingdoms  as  related  to  Geology. 

Prof.  Koons. 
CIVIL  GOVERNMENT. 

"  Government  is  a  trust,  and  the  officers  of  the  government  are  trustees  :  and 
both  trusts  and  trustees  are  created  for  the  benefit  of  the  people."— Henry  Clay. 

The  Constitution  of  the  United  States  and  of  Connecticut 
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are  critically  studied.  Departments  of  the  Federal  Govern- 
ment, and  their  functions,  are  discussed.  State  Departments, 
loyalty  to  the  State  and  nation  are  emphasized  as  important 
principles  for  the  student's  preparation  for  the  franchise. 

Prof.  Koons. 

POLITICAL  ECONOMY. 

"A  creative  economy  is  the  fuel  of  magnificence." — Emerson. 

Wealth,  production,  labor,  capital,  value,  money,  bi-metal- 
ism,  commerce,  demand  and  supply,  credit,  distribution, 
wages,  taxation,  banking,  protection,  free  trade,  socialism,  etc., 
are  considered  among  the  most  important  topics  for  the  stu- 
dent's attention. 

Prof.  Koons. 

MATHEMATICS. 

"Mathematics  makes  men  subtle."—  Bacon. 

1.  Arithmetic,  Preparatory  Department,  five  hours  a  week 
during  the  year. 

Mrs.  Ballou. 

2.  Algebra,  Sophomore  class,  Quadratic  Equations,  Ratio 
and  Proportion,  Binomial  Theorem,  and  the  use  of  Loga- 
rithms, as  a  preparation  for  the  study  of  Plane  Geometry. 

Prof.  Wheeler. 

3.  Solid  Geometry,  Junior  class,  fall 'term,  including  Theo- 
rems of  Lines  and  Planes  in  space,  and  Polyhedrons ;  Spherical 
Geometry,  as  applied  to  Surveying  and  Mensuration. 

Prof.  Wheeler. 

4.  Trigonometry,  functions  of  angles,  derivation  of  form- 
ulae, and  the  solution  of  right  and  oblique  triangles. 

Prof.  Wheeler. 

5.  Surveying,  Senior  class,  spring  term,  one  hour  a  week 
in  out-of-door  practice;  the  study  of  roads,  and  road  materials, 
cost  of  construction,  etc. 
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SUMMARY. 

First  year,  Algebra,  four  hours  a  week,  three  terms. 

Second  year,  Plane  Geometry,  four  hours  a  week,  three 
terms. 

Third  year,  Solid  Geometry,  three  hours  a  week,  fall  term. 

Plane  and  Spherical  Trigonometry,  three  hours  a  week, 
winter  term. 

Surveying  and  Road-making,  three  hours  a  week,  spring 
term. 

Prof.  Wheeler. 

BOTANY. 

"  When  daisies  pied,  and  violets  blue, 
And  lady  smocks  all  silver  white, 
And  cuckoo-buds  of  yellow  hue 
Do  paint  the  meadows  with  delight."—  Shakespeare. 

1.  Freshman  class,  five  hours  a  week,  during  the  year. 
Structural,  Physiological,  Analytical  Botany,  herbariums  of 
fifty  specimens  of  wild  plants  prepared  by  the  students.  Text- 
book, Kellerman's  Elementary  Botany  with  Spring  Flora. 

2.  Senior  class,„four  hours  a  week,  winter  term,  in  Crypto- 
gamic  Botany,  and  Fungous  Diseases  of  Plants,  with  micro- 
scopic work. 

Prof.  Ballou. 

ANATOMY  AND  PHYSIOLOGY. 

"  Good  health  and  good  sense  are  two  of  life's  greatest  blessings."—  Publius. 

1.  Freshman  class,  three  hours  a  week,  winter  and  spring 
terms,  with  laboratory  work  one  and  one-half  hours  a  week, 
and  Sophomore  class,  two  hours  a  week.  The  study  com- 
prises the  animal  cell,  as  a  unit  of  structure  of  the  body,  tissues 
of  the  body,  bones,  muscles,  nerves,  blood-vessels, —  their 
structure  and  uses,  based  on  Martin's  Human  Body,  as  a  text. 

2.  Veterinary  Science,  during  Sophomore  and  Junior 
years,  five  hours  a  week  for  three  terms  by  lectures ;  remedies, 
surgery,  veterinary  obstetrics,  with  illustrations  from  skeletons 
and  living  animals,  suffering  from  injuries  and  disease. 

Dr.  Mayo. 
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MECHANICS. 

"The  carpenter  drives  his  plane  —  the  tongue  of  his  fore-plane  whistles  its  wild, 
ascending  lisp."—  Whitman. 

"And  the  smith  his  iron  measures,  hammered  to  the  anvil's  chime." — Longfellow. 

1.  Sophomore  class,  wood- work,  three  hours  a  week;  use 
and  care  of  tools.     Winter  term. 

2.  Junior  class,  Mechanical  Drawing,  two  hours  a  week. 
Winter  term. 

3.  Senior  class,  Mechanical  Drawing,  two  hours  a  week; 
Iron-work,  two  hours  a  week ;  forging,  welding,  and  tempering 
tools,  repairing,  etc.     Winter  term. 

Prof.  Patterson. 

DOMESTIC  SCIENCE. 

"  We  may  live  without  friends  ;  we  may  live  without  books  ; 
But  a  civilized  man  cannot  live  without  cooks." —  Owen  Meredith. 

Cookery,  sewing,  laundrying,  and  dressmaking,  theoretical 
and  practical;  preserving  fruits  and  jellies,  making  pickles, 
setting  and  serving  tables,  home  hygiene  and  sanitation,  home 
nursing;  prevention  and  care  of  contagious  diseases;  chemistry 
of  foods,  and  economic  value  of  common  foods,  are  subjects  in 
which  the  young  ladies  become  well  versed. 

Mrs.  Wheeler. 
MUSIC.    ' 

"  Of  all  the  arts,  great  music  is  the  art 
To  raise  the  soul  above  all  earthly  storms." — Leland. 

1.  Freshman  class,  one  hour  a  week,  fall  and  winter  terms, 
in  Cole's  Sight  Seeing,  formation  of  the  scale,  and  recitals. 

2.  Half-hour  lessons  a  week  on  the  piano  to  all  students 
desiring  it,  in  the  New  England  Conservatory  course.  No 
charge  except  for  books  and  sheet  music. 

Miss  Lincoln. 

MILITARY  SCIENCE. 

"  He  stands  erect ;  his  slouch  becomes  a  walk, 
He  steps  right  onward,  martial  in  his  air, 
His  form  and  movement." —  Cowper. 

1.  Freshman  class,  one  hour  a  week,  fall  term.  "  Drill 
Regulations." 

2.  Junior  class,  one  hour  a  week,  spring  term.  "  Drill 
Regulations." 
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3.  Senior  class,  one  hour  a  week*  one  term.  Lectures 
upon  explosives  and  projectiles;  field  fortifications,  permanent 
fortifications,  logistics,  and  camps. 

Prof.  Ballou. 

CADET  UNIFORMS. 

Military  drill  is  obligatory.  Therefore,  each  male  student 
is  required  to  procure  for  himself  a  blue  military  suit,  at  a  cost 
of  about  $15  for  coat,  pantaloons,  and  cap.  No  student  is  ex- 
cused from  this  exercise  except  for  physical  disability,  in  which 
case  a  physician's  certificate  is  required.  All  absences  from 
drill  shall  be  made  up.  The  cadets  take  full  care  of  their  mili- 
tary equipments. 


EXTENSION  DEPARTMENT. 


"Reading  maketh  a  full  man."  —Bacon. 

The  object  of  this  Department  is  to  extend  the  "  sphere  of 
influence  "  of  the  College  by  home  study,  which,  if  rightly  con- 
tinued, will  prove  a  boon  to  the  State. 


COURSE  OF  STUDY. 


FIRST   YEAR. 


For  Women. 
Floriculture. 
Domestic  Science. 
General  Science. 
Botany. 


For  Men. 
Agriculture. 
Agricultural  Chemistry. 
General  Science. 
Botany. 


SECOND   YEAR. 


For  Women. 
The  Way  we  did  at  the  Cooking 

School. 
Hygiene  and  Physiculture,  or 
Physical  Development. 
Realm  of  Nature,  Part  I. 
The  Story  of  Germ  Life. 


For  Men. 
The  Principles  of  Fruit  Growing,  or 
Milk  and  its  Products. 
The  Spraying  of  Plants,  or 
Farmers'  Bulletins. 
Realm  of  Nature,  Part  I. 
The  Story  of  Germ  Life. 


PROPOSED  OUTLINE  OF  STUDY. 


PREPARATORY  YEAR. 

Note. —The  num 

bers  refer  to  the  periods  per  week. 

FALL    TERM. 

WINTER   TERM. 

Arithmetic, 

5 

Algebra,           .         .                 .        4 

U.  S.  History,  ) 

5 

English,           ....        5 

Geography,       f 

History,            ....        2 

English, 

4 

Chemistry,       ....         5 

Botany, 

3 

Drawing 2 

Singing, 

i 

Singing,           .         .        .        .         1 

Military  Drill,  . 

3 

Military  Drill 3 

.  Afternoons:  —  Drawing 

Afternoons:  —  Laboratory  Work. 

SPRING   TERM. 

WINTER    1 

ERM. 

Algebra,           .        .        .        .        4 

Arithmetic, 

5 

English,            .         .         .         .      •  5 

U.  S.  History, 

4 

Botany,             ....         5 

English, 

4 

History,            ....         2 

Botany, 

3 

Drawing,          ....         2 

Singing, 

i 

Military  Drill, ....         3 

Military  Drill, . 

3 

Afternoons:  —  Laboratory  Work. 
Rhetoricals  once  each  term. 

SPRING    1 

ERM. 

Arithmetic, 

5 

SOPHOMORE  YEAR. 

U.  S.  History, 
English, 
Botany, 
Singing, 
Military  Drill, . 

4 
4 
3 

3 

FALL   TERM. 

Geometry,        ....        4 
English,           ....        5 
Chemistry,       ....         3 
Agriculture,     ....         3 
Physics,            ....         2 

Rhetoricals  once  each  term 

History,            ....         2 
Military  Drill, .         ...         3 

FRESHMAN  YEAR. 

Afternoons:  —  Laboratory  Work. 

FALL   TERM. 

WINTER    TERM. 

Algebra, 

4 

Geometry,     ^  .         .    .     .         .        4 

English, 

5 

English,           ....        5 

Botany, 

5 

History,            ....        3 

History, 

2 

Mechanical  Drawing,      .        .        2 

Drawing, 

2 

Poultry  Keeping,     ...        2 

Singing, 

I 

Physics,            ....         2 

Military  Drill, 

3 

Military  Drill, .         ...         3 

Afternoons :  — 

-Lab 

oratory  ]W 

fork. 

Afternoons:  —  Laboratory  Work. 

9° 


CATALOGUE   OF    STORRS   AGRICULTURAL    COLLEGE. 


SPRING   TERM. 

Geometry,        ....  4 

English,            ....  5 

Agriculture, 3 

Cryptogamic  Botany,      .         .  3 

Physiology,      ....  5 

Military  Drill, ....  3 

Afternoons:  —  Laboratory  Work. 

Rhetoricals  once  each  term. 

JUNIOR  YEAR. 

FALL   TERM. 

Physics,            ....  4 

Book-keeping,          .         .         .  .      2 

Horticulture,  ....  3 

English,           ....  4 

Solid  Geometry,      ...  3 

Agriculture,  4 

Military  Drill, ....  3 
Afternoons:  —  Laboratory  Work. 

WINTER    TERM. 

English,            ....  4 

Trigonometry,         ...  3 

Book-keeping,  1 

Mechanical  Drawing,      .        .  2 

Agriculture,     ....  5 

Horticulture,   ....  5 

Military  Drill, .         .         .         .  3 
Afternoons:  —  Laboratory  Work. 

SPRING   TERM. 

Chemistry,       ....  5 

English,           .         .         ...  4 

Surveying,       ....  2 

Civil  Government,  ...  3 

Agriculture,     ....  3 

Zoology,           ....  3 

Military  Drill, ....  3 
Afternoons:  —  Laboratory  Work. 
Rhetoricals  once  each  term. 

SENIOR  YEAR. 

FALL   TERM. 

Geology,           ....  5 


Zoology,  ....         5 

Veterinary  Science,        .         .         5 
English,  ....        4 

Military  Drill, ....         3 
Afternoons:  —  Laboratory  Work. 
Senior  Addresses. 

WINTER  AND  SPRING  TERMS. 

Elective  Courses. 

GENERAL. 

Mathematics,  two  terms,         .  5 

English  Lit.,  one  term,  .         .  5 

Physics,  one  term,  ...  5 

Political  Economy,  one  term,  3 

Zoology,  one  term,          .         .  2 

History,  one  term,           .         .  5 
Afternoons:  —  Laboratory  Work. 
Senior  Addresses. 

AGRICULTURAL. 

Agriculture,  two  terms,          .  5 

English,  one  term,           .         .  5 

Chemistry,  one  term,      .         .  5 

Veterinary  Science,  one  term,  5 

Bacteriology,  one  term,           .  5 

Political  Economy,  one  term,  3 
Afternoons:  —  Laboratory  Work. 
Senior  Addresses. 

HORTICULTURAL. 

Horticulture,  two  terms,         .         5 
English,  one  term,  .         .         5 

Bacteriology,  one  term,  .         .         5 
Botany,  two  terms,  .        .         5 

Political  Economy,  one  term,        3 
Afternoons:  —  Laboratory  Work. 

Senior  Addresses. 

Military  Drill  three  periods  a  week 

in  each  course. 


SUMMER  TERM. 

Entomology,  . 

Agriculture,  . 

Horticulture,  . 

Ornithology,  . 


LIST  OF  TEXT-BOOKS. 


Feeds  and  Feeding,  Flenry. 

Milk  and  its  Products,  Wing. 

Stock  Breeding,  Miles. 

Soils  and  Crops,  Hunt  and  Morrow. 

The  Soil,  King. 

Fertility  of  the  Soil,  Roberts. 

Inorganic  Chemistry,  Avery. 

Elements  of  Chemistry,  Williams. 

Organic  Chemistry,  Remsen. 

Qualitative  Chemistry,  Lectures. 

Quantitative  Chemistry,  Evans. 

American  Fruit  Culturist,  Thomas. 

Gardening  for  Profit,  Henderson. 

Elementary  Botany  with  Spring  Flora,  Kellerman. 

Practical  Studies  in  Elementary  Botany,  Kellerman. 

Lessons  and  Manual  of  Botany,  Gray. 

Physics,  Gage. 

A  Text-book  of  Physics,  Wentworth  and  Hill. 

Ornamental  Gardening,  Long. 

Dairy  Bacteriology,  Russell. 

Laboratory  Manual  of  Physics,  Evans. 

Physical  Mathematics,  Bourgougnon. 

Grammar  School  Arithmetic,  Walsh. 

Essentials  of  Algebra,  Wells. 

Plane  Geometry,  Pettee. 

Solid  Geometry,  Wentworth. 

Surveying,  Wentworth. 

English  Grammar,  Sheldon. 

Composition  and  Rhetoric,  Waddy. 

Foundations  of  Rhetoric,  Hill. 

English  Literature,  Brooke. 

Introduction  to  English  Literature,  Pancoast. 
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Lessons  in  Vocal  Expression,  Curry. 

Introduction  to  American  Literature,  Brander  Matthews. 

From  Chaucer  to  Arnold,  George. 

Elements  of  Ethics,  Muirhead. 

Elements  of  Morals,  Janet. 

Text-book  of  Geology,  Dana. 

Political  Economy,  Laughlin. 

Civil  Government,  Martin. 

Physiology  and  Hygiene,  Martin. 

United  States  History,  Montgomery. 

Student's  History  of  the  United  States,  Channing. 

Bookkeeping,  Student's  Outfit  No.  6,  Ellis. 

Sight-Singing,  Cole. 

The  Academy  Song  Book,  Levermore. 

Boston  Cook  Book,  Lincoln. 

U.  S.  Army  Infantry  Drill  Regulations. 

New  Manual  of  Arms. 


COMMENCEMENT    EXERCISES,   WEDNESDAY, 
JUNE  15,  1898. 


T.  H.  Rollinson 


PROGRAM 
10.00  A.  M.,  in  the  College  Chapel 
MUSIC  : 
College  Orchestra,     .     Cassandra  Overture, 

PRAYER. 

MUSIC: 

College  Orchestra,      .       "  The  Hunter's  Joy."     .     Gruenwald,  Op.  266 

HARRY  LUCIAN  GARRIGUS,  "  The  State  College  and  the  Farmer" 


"  The  Lucky  Farmer" 

"  Good  Marines" 

Our  Changing  Earth  " 

'  Cuba  and  its  People  " 

/.  Litfl 

"  Make  the  Farm  Pay  " 

"Spraying" 


DENNIS  JULIAN  BURGESS,     . 

CHARLES  SIDNEY  CHAPMAN, 

CHARLES  STODDARD  FRANCIS,      . 

WALTER  STANLEY  GILLETTE, 

MUSIC : 

Duet  for  Violin  and  Cello,    .    '•  Serenade." 

WILLIS  NICHOLS  HAWLEY,   . 

HERBERT  KIRKPATRICK, 

EDWIN  SHEPARD  MANSFIELD,        .... 

"The  Local  Fair  and  the  Fruit  Grower" 

HERMON  FREDERICK  ONTHRUP,  "  Good  Roads  and  the  Farmer" 

MAX  SCHAFFRATH,        .  .  .  "  German  Village  Life " 

MUSIC : 

College  Orchestra,      .      "  Columbus  Fantasia."  by  E.  S.  Thornton,  arr. 

CLINTON  GOLD  SMITH,  .  .      "  Toxins  and  Anti-Toxins" 

GEORGE  ERNEST  SMITH,      "  The  Farmers  and  the  Growing  City" 

NORMAN  JAMES  WEBB,  .  .         "  Our  Literary  Societies " 

JOSEPH  WILLIAM  PINCUS,     .  "  The  Little  Russian  Peasants " 
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MUSIC : 

College  Orchestra,      .       "Tadella  Overture."     .  .      Wm.  Bendix 

Honor  positions  on  the  program  given  for  \   ist— JOSEPH    W.   PINCUS 
highest  standing  during  College  Course    .  .  .  \    2d  —HARRY  L.  GARRIGUS 


AFTERNOON  EXERCISES. 

1. 1 5  o'clock. 

Exhibition  Military  Drill  on  Parade  Grounds. 

2.30  o'clock. 

MUSIC,  .  .  .  .  .  .     Theo.  Bendix 

"  American  Fantasia." 

ADDRESS, "  . 

Rev.  J.  L.  Pitner,  of  Norwich,  Conn. 
MUSIC,  .  .  .  .  .  .  .  Rollinson 

"  Approach  of  Dawn." 
CONFERRING  OF  DIPLOMAS,  .  . 

AWARDING  OF  THE  RATCLIFFE  HICKS  PRIZES.       . 

MUSIC, Kerry  Mills 

"  Happy  Days  in  Dixie." 


ROSTER  OF  STUDENTS. 


Dennis  Julian  Burgess,  . 
Charles  Sydney  Chapman, 
Charles  Stoddard  Francis, 
Harry  Lucian  Garrigus, 
Walter  Stanley  Gillette, 
*  Willis  Nichols  Hawley, 
Herbert  Kirkpatrick, 
Edwin  Shepard  Mansfield, 
Herman  Frederick  Onthrup, 
Joseph  William  Pincus, 
Max  Schaffrath, 
Clinton  Gold  Smith, 
George  Ernest  Smith,     . 
Norman  James  Webb,    . 


Selma  Alida  Carlson, 
Frank  Dexter  Clapp, 
Roscoe  Hoskins  Gardner, 
Irwin  Edson  Gilbert, 
Arthur  Franklin  Green, 
Ida  Louisa  Hobby, 
Willard  Whittaker  James, 
Elsie  Sophia  Leach, 
Willard  Ernest  Mason, 
Edward  Francis  Manchester 
George  Harry  Miner, 
Willis  Mills  Nettleton,    . 
Bertha  May  Patterson,   . 
Clarence  Dwight  Smith, 
Benjamin  Hovey  Walden, 
Cassius  Way, 
Elmer  Clinton  Welden, 
Katherine  Rosetta  Yale, 


Class  of  '98. 

Mansfield,  Tolland  Co. 
Hartford,  Hartford  Co. 
Newington,  Hartford  Co. 
Waterbury,  New  Haven  Co. 
North  Haven,  New  Haven  Co. 
Hawley ville,  Fairfield  Co. 
Cromwell,  Middlesex  Co. 
North  Haven,  New  Haven  Co. 
Middletpwn,  Middlesex  Co. 
Colchester,  Tolland  Co. 
Waterbury,  New  Haven  Co. 
Litchfield,  Litchfield  Co. 
North  Haven,  New  Haven  Co. 
Plymouth,  Litchfield  Co. 

Senior  Class. 
1899. 

Vernon,  Tolland  Co. 
East  Windsor,  Hartford  Co. 
Rocky  Hill,  Hartford  Co. 
Deep  River,  Middlesex  Co. 
Mansfield,  Tolland  Co. 
Mansfield,  Tolland  Co. 
North  Windham,  Windham  Co. 
Plymouth,  Litchfield  Co. 
Mansfield,  Tolland  Co. 
Bristol,  Hartford  Co. 
Vernon,  Tolland  Co. 
Washington  Depot,  Litchfield  Co. 
Storrs,  Tolland  Co. 
Westminster,  Windham  Co. 
Scotland,  Windham  Co. 
Gilead,  Tolland  Co. 
Scotland,  Windham  Co. 
Meriden,  New  Haven  Co. 


*  Died  at  Philadelphia,  November  19, 
Regiment,  Connecticut  Volunteers. 

7 


3.    First  Sergeant,  Company  H,  Third 
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Junior  Class. 


Frederick  Joseph  Baldwin, 
Edwin  Stanley  Bishop, 
Marie  Carrie  Brown, 
Herman  Deane  Edmond, 
Harry  David  Emmons, 
Charles  Sylvester  Fitts, 
Gertrude  Eliza  Grant,     . 
Anna  Christina  Jacobson, 
Irving  Charles  Karr, 
Edith  Sara  Latimer, 
Lena  Eliza  Latimer, 
Christie  Jennie  Mason, 
Eva  Belle  Mason,    . 
Edna  Mabel  Nason, 
Albert  Vincent  Osmun, 
Arthur  Wallace  Pettee, 


1900. 


Watertown,  Litchfield  Co. 
Clinton ville,  New  Haven  Co. 
Vernon  Center,  Tolland  Co. 
Westminster,  Windham  Co. 
Plymouth,  Litchfield  Co. 
East  Windsor  Hill,  Hartford  Co. 
Mount  Hope,  Tolland  Co. 
Gurley ville,  Tolland  Co. 
West  Haven,  New  Haven  Co. 
West  Simsbury,  Hartford  Co. 
West  Simsbury,  Hartford  Co. 
Mansfield,  Tolland  Co. 
Mansfield,  Tolland  Co. 
Gurley  ville,  Tolland  Co. 
Dan  bury,  Fairfield  Co. 
Salisbury,  Litchfield  Co. 


Sophomore  Class. 


1001, 


Lester  Townsend  Banks, 
Jessie  Rebecca  Barnes, 
Joseph  Howard  Blakeslee, 
Edwin  Pike  Brown, 
Robert  Ellis  Buell, 
Clarence  Norton  Case,    . 
Arthur  Nathaniel  Clark, 
William  Wallace  Dimock, 
Theodore  Francis  Downing, 
Charles  Wentworth  Fairchild 
Bennett  Almond  Galpin, 
Joseph  George  Kirschbaum, 
Elia  Tom  Kizirian, 
Frederick  Henry  Plumb, 
Frederick  William  Pratt, 
Walter  Franklin  Thorpe, 
John  Hamilton  Vallett, 
George  Dana  Warner,    . 


Stepney  Depot,  Fairfield  Co. 

Collinsville,  Hartford  Co. 

Plymouth,  Litchfield  Co. 

Vernon  Center,  Tolland  Co. 

Gilead,  Tolland  Co. 

Hartford,  Hartford  Co. 

Old  Saybrook,  New  London  Co. 

Merrow,  Tolland  Co. 

North  Windham,  Windham  Co. 

Nichols,  Fairfield  Co. 

Woodbury,  Litchfield  Co. 

Waterbury,  New  Haven  Co. 

Storrs,  Tolland  Co. 

Nichols,  Fairfield  Co. 

Deep  River,  New  London  Co. 

North  Haven,  New  Haven  Co. 

Uncasville,  New  London  Co. 

Naugatuck,  New  London  Co. 
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Freshman  Class. 


1902. 


Howard  Linden  Bushnell, 
Alfred  Byron  Clark, 
Frank  Lucas  Chapman, 
John  Joseph  Farrell, 
Vera  Estelle  Freeman, 
Alfred  Carl  Gorton, 
Leslie  Ford  Harvey, 
Justin  Holden,  Jr., 
George  Herbert  Hollister, 
Frederick  Augustus  Jackson 
Samuel  Mather, 
Jennie  Maude  Olin, 
Helen  Eunice  Watrous, 
Laura  Josephine  Wheeler, 


Danielson,  Windham  Co. 
Beacon  Falls,  New  Haven  Co. 
Preston,  New  London  Co. 
Storrs,  Tolland  Co. 
Spring  Hill,  Tolland  Co. 
New  London,  New  London  Co. 
Minortown,  Litchfield  Co. 
Norwich,  New  London  Co. 
Washington,  Litchfield  Co. 
Storrs,  Tolland  Co. 
Hartford,  Hartford  Co. 
Plainfield,  Windham  Co. 
New  Haven,  New  Haven  Co. 
Trumbull,  Fairfield  Co. 


Elwyn  Maxson  Clark,     . 
Robert  Collins  Eddy,      . 
Georgiana  Elizabeth  Flint, 
Carrie  Pearl  Fisher, 
Hester  Clarice  Hall, 
Ralph  Leslie  Hoadley,    . 
James  Stewart  Hunter, 
Grace  Elizabeth  Koons, 
John  Bowers  Lyman, 
Hanna  Bertha  Squire,    . 
Florence  Sophia  Swift,  . 
Walter  Aldrich  South  wick, 
Horace  George  Williams, 


Special  Class. 

Hampton,  Windham  Co. 
Simsbury,  Hartford  Co. 
Storrs,  Tolland  Co. 
Storrs,  Tolland  Co. 
Willington,  Tolland  Co. 
North  Guilford,  New  Haven  Co. 
Bridgeport,  Fairfield  Co. 
Storrs,  Tolland  Co. 
East  Hampton,  Windham  Co. 
Storrs,  Tolland  Co. 
Mansfield  Center,  Tolland  Co. 
Mansfield,  Tolland  Co. 
East  Hartford,  Hartford  Co. 


Preparatory  Class. 


George  Alonzo  Bartlett, 
Stephen  Mills  Crowell,   . 
Harry  William  Freeman, 
Arthur  Charles  Hauck,  . 
Everett  Straton  Holley, 
Chester  Arthur  Loveland, 
Frank  Samuel  George  McClean, 
Alice  May  Nichols, 
Anna  Elizabeth  Potter, 
Ada  May  Storrs,     . 
James  Byron  Thwing,    . 
Edwin  DuRand  Yeomans,     . 


Willimantic,  Windham  Co. 
Middletown,  Middlesex  Co. 
Hartford,  Hartford  Co. 
Spring  Hill,  Tolland  Co. 
Hartford,  Hartford  Co. 
Glastonbury,  Hartford  Co. 
South  Glastonbury,  Hartford  Co. 
Trumbull,  Fairfield  Co. 
North  Guilford,  New  Haven  Co. 
Spring  Hill,  Tolland  Co. 
Wallingford,  New  Haven  Co. 
Bridgeport,  Fairfield  Co. 
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Summary. 


Class  of  '98,    . 
Senior  Class, 
Junior  Class, 
Sophomore  Class, 
Freshman  Class,    . 
Special  Class, 
Preparatory  Class, 

Total,       . 


14 
18 
16 
18 
14 
13 
12 
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COLLEGE    ORGANIZATIONS. 


Literary  Societies. 

There  are  three  Literary  Societies,  which  hold  meetings 
once  a  week  for  the  purpose  of  improvement  in  writing  and 
speaking.  The  Natural  History  Society,  organized  Febru- 
ary 25,  1898,  meets  once  in  two  weeks  for  the  "  Study  of 
Nature."  Papers  are  read,  specimens  examined,  with  talks 
on  the  same,  and  excursions  are  made  to  places  of  interest. 


'  Shakesperean  Club." 


E.  C.  Welden, 

F.  J.  Baldwin, 
B.  H.  Walden. 
L.  E.  Banks,     . 
R.  E.  Buell,      . 
F.  J.  Baldwin, 
LB.  Gilbert,    . 
J.  N.  Fitts, 

T.  F.  Downing, 


President. 
Vice-President.   . 
Corresponding  Secretary. 
Recording  Secretary. 
Treasurer. 
Historian. 
First  Director. 
Second  Director. 
Third  Director. 


"The  Alethia  Society. " 


Marie  C.  Brown, 
Elsie  S.  Leach, 
Selma  A.  Carlson, 
Gertrude  E.  Grant, 
Edith  S.  Latimer, 
Lena  E.  Latimer, 
Katherine  R.  Yale, 


President. 
Vice-President. 
Secretary  and  Treasurer. 
Marshal. 
First  Director. 
Second  Director. 
Third  Director. 


F.  D.  Clapp, 


Eclectic  Literary  Society." 

President. 


W.  W.  James,  . 
H.  P.  Edmond, 
A.  V.  Osmun,  . 
I.  C.  Karr, 
R.  C.  Eddy,      . 


Vice-President. 
Recording  Secretary. 
Corresponding  Secretary. 
Treasurer. 
Marshal. 
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"Natural  History  Society." 

R.  D.  Gilbert,  ....         President. 

Katherine  R.  Yale,  .         .  Secretary  and  Treasurer. 

A.  V.  Osmun,  . 

Elsie  S.  Leach, 

Selma  A.  Carlson. 

Cassius  Way,   . 

F.  J.  Baldwin,  . 


Executive  Committee. 


"Young  Men's  Christian  Association." 

The  Y.  M.  C.  A.  is  a  helpful  organization  in  the  formation 
of  Christian  character,  good  fellowship  among  its  members, 
and  the  furtherance  of  a  higher  standard  of  moral  living. 


E.  F.  Manchester,  '99, 
I.  E.  Gilbert,  '99,      . 

F.  J.  Baldwin,  '00,  . 
Prof.  C.  S.  Phelps,  . 
B.  H.  Walden,  '99,  . 


President. 
Vice-President. 
Recording  Secretary. 
Corresponding  Secretary. 
Treasurer. 


Chairman  Prayer  Meeting  Committee, 

I.  E.  Gilbert. 

Chairman  Membership  Committee, 

F.  J.  Baldwin. 


COLLEGE  PAPER. 

"S.  A.  C.  Lookout.' 


(Published  Monthly.) 

W.  M.  Nettleton,  '99,        .         .         Editor-in-Chief. 

Business  Manager. 


E.  C.  Welden,  '99,  . 
A.  V.  Osmun,  '00,  . 
Prof.  H.  A.  Ballou, 
E.  F.  Manchester,  '99, 
I.  E.  Gilbert,  '99,  . 
A.  W.  Pettee,  '00,  . 
T.  F.  Downing,  '01, 


Assistant  Manager. 
Treasurer. 
College  Notes. 
Alumni  Notes. 
Athletics. 
Exchanges. 
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IOI 


STUDENT'S  ORGANIZATION. 


W.  M.  Nettleton 

E.  C.  Welden,  '99, 

F.  J.  Baldwin,  '00, 
A.  V.  Osmun,  '00, 
E.  S.  Bishop,  '00 , 


99- 


President. 

1st  Vice-PresidenL 

2d  Vice-President. 

Secretary. 

Treasurer. 


"  Council. 


W.  M.  Nettleton,  '99, 
A.  W.  Pettee,  '00,  . 
F.  J.  Baldwin,  '00,  . 
H.  L.  Bushnell,  '02, 


President. 
Vice-President. 
Secretary. 
Marshal. 


S.  A.  C.  ATHLETIC  ASSOCIATION. 


Cassius  Way,    . 
F.  J.  Baldwin, 
L.  T.  Banks,     . 
Herman  Edmond, 


President. 
Vice-President. 
Secretary  and  Treasurer. 
Keeper. 


Football  Team,  '98. 


J.  B.  Lyman, 
H.  D.  Emmons, 
E.  S.  Mansfield, ' 
G.  H.  Miner, 
B.  A.  Galpin, 
Herman  Edmond, 
A.  W.  Pettee, 
R.  L.  Hoadley, 
W.  M.  Nettleton 
J.  H.  Blakeslee, 
T.  F.  Downing, 
W.  W.  James, 
J.  S.  Hunter, 
J.  B.  Lyman, 
L.  T.  Banks, 
A.  B.  Clark, 


Captain. 
Manager. 
Coach. 
Referee. 
Center. 
Right  Guard. 
Left  Guard. 
Right  Tackle. 
Left  Tackle. 
Right  End. 
Right  End. 
Left  End. 
Guard. , 
Right  Half. 
Left  Half. 
Fullback. 
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Baseball  Team,  '98. 


E.  S.  Mansfield, 
C.  S;  Chapman, 
H.  F,  Onthrup, 
E.  S.  Mansfield, 
A.  B.  Clark, 
N.  J.  Webb, 
H.  L.  Bushnell, 
W.  M.  Nettleton 
J.  B.  Lyman, 

C.  E.  McKenney 

D.  J.  Burgess, 
R.  P.  Dewey, 


N.  J.  Webb, 
C.  S.  Francis, 
C.  S.  Francis, 
E.  S.  Mansfield, 
J.  B.  Lyman, 
N.  J.  Webb, 
W.  S.  Gillette, 


Polo  Team,  '08 


Captain. 
Manager. 
Official  Scorer. 
Pitcher. 
Catcher. 
First  Base. 
Second  Base. 
Third  Base. 
Short  Stop. 
Right  Field. 
Center  Field. 
Left  Field. 


Captain. 

Manager. 

First  Rush. 

Second  Rush. 

Center. 

Halfback. 

Goal. 


MILITARY    ORGANIZATION. 


Company  A. 

Henry  A.  Ballou,  Professor  of  Military  Science  and  Tactics,  Captain 
and  Commandant. 


W.  M.  Nettleton, 
R.  H.  Gardner, 
A.  W.  Pettee,   . 

E.  C.  Welden,  . 

A.  F.  Green,     . 
G.  H.  Miner,    . 

B.  H.  Walden, 

F.  D.  Clapp,     . 
E.  F.  Manchester, 
W.  E.  Mason,  . 

C.  D.  Smith,     . 
I.  E.  Gilbert,    . 


First  Lieutenant. 
Second  Lieutenant. 
Sergeant  and  Drum  Major. 

Sergeants. 


Corporals. 
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ALUMNI  ASSOCIATION. 

Arthur  J.  Pierpont,  '95,        .         .        President. 
Charles  R.  Green,  '95,  .        .        Secretary. 

M.  Hibbard  Parker,  '93,       .         .        Treasurer. 

One  Vice-President  is  elected  from  each  class  upon  graduation. 


GRADUATES. 


Class  of  '83. 

Fred  Birge  Brown,  Lumber  Dealer, 

Charles  Spencer  Foster,  Buffer, 

Henry  Richard  Hoisington,  Jr. ,  Farmer, 
Burke  Hough,  Chair  Mfr., 

Arthur  Sherwood  Hubbard,       Emp'd  in  Mfy. , 
Andrew  Keith  Thompson,  Express  Agent, 


Mobile,  Ala. 
Terryville,  Conn. 
Coventry,  Conn. 
Gardner,  Mass. 
Glastonbury,  Conn. 
New  Haven,  Conn. 


Clifford  S.  Barnes, 
Jerry  Lincoln  Fenn, 
Frank  S.  Hubbard, 
Andrew  Hyde, 
Fred  C.  Leavens, 
Samuel  Q.  Porter,  Jr. , 


Class  of  '84. 

Farmer, 
Lawyer, 
Emp'd  in  Mfy. , 
Vet.  Surgeon, 
Farmer, 
Farmer, 


Burlington,  Conn. 
Hartford,  Conn. 
Winsted,  Conn. 
Norwich,  Conn. 
Wauregan,  Conn. 
Panora,  111. 


Robert  A.  Ayer, 
Horace  S.  Eaton, 
Frank  E.  Fenner, 
Archer  C.  Ford, 
Royal  E.  Meyers, 
Isaac  B.  Wakeman, 


Class  of  '85. 

Lumberman, 
Farmer, 
Merchant, 
Orchardist, 


Olympia,  Wash. 
Fairfax,  Vt. 
Waterbury,  Conn. 
Grand  Pass,  Oregon. 


Med.  Student,      Baltimore,  Md. 

R.  E.  D.  &  Bkr. ,   149  Broadway,  N.  Y. 


John  H.  Atkins, 
Eugene  A.  Bailey.* 
Edgar  S.  Blair, 
Wilbur  L.  Chamberlain, 
Fred  T.  Coe, 
John  H.  Gardner,  Jr., 
Henry  R.  Hayden,  Jr. , 
Selden  W.  Hayes, 


Class  of  '86. 

Farmer,  Middletown,  Conn. 

Address  not  known. 
Storrs,  Conn. 
93  Camp  St.,  Meriden ,  Ct. 
Norwich,  Conn. 
Northampton,  Mass. 
Asst.  Prin.  FarmSch.,      Hartford,  Conn. 


Bookkeeper, 
Vet.  Surgeon, 
Architect, 


*  Died  Sept.  18,  1895,  at  Loveland,  Col. 
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Bruce  Hough, 
Edgar  J.  Leavenworth, 
John  B.  Perry, 
Arthur  L.  Reed, 
Fred  A.  Robinson, 
Ira  B.  Smith, 


Chair  Mfr.,  West  Gardner,  Mass. 

Farmer,  Ansonia,  Conn. 

Farmer,  Clark's  Falls,  Conn. 

Forem.onFarm,  Mansfield  Depot,  Conn. 
Dentist,  Shanghai,  China. 

Salesman,  Pensacola,  Fla. 


Dexter  E.  Hall, 
William  J.  Irwin, 
William  S.  Lee, 
Sidney  H.  Perry, 
Edward  F.  WTeed, 
John  W.  Yeomans, 


Willette  Lincoln  Alley, 
Wesley  Roswell  Coe, 

Henry  Bacon  Hubbard, 

George  Henry.  Knowles, 

Keeney  B.  Loomis, 

Harry  Lincoln  Quinlin.* 

Charles  William  Roberts, 

Clarence  Henry  Savage, 

Charles  Augustus  Wheeler,        Instructor 


Class  of  '87. 

Salesman, 

Box  1382,  Meriden,  Ct. 

Emp.  in  Mfy., 

15  Oak  St.,  Hartford,  Ct. 

Farmer, 

Hanover,  Conn. 

Salesman, 

Danielson,  Conn. 

Supt.  of  R.  E., 

Ro  way  ton,  Conn. 

Emp.  in  Mfy. , 

Hopedale,  Mass. 

Class  of  '88. 

Butcher, 

Banksville,  Conn. 

Instr.  at  Yale, 

2  Hillhouse  Ave. , 

New  Haven,  Conn. 

Bookkeeper, 

21  Orman  Place, 

Brooklyn,  N.  Y. 

Gardener, 

Ellington,  Conn. 

Farmer, 

So.  Manchester,  Conn. 

Farmer, 

Middletown,  Conn. 

Farmer, 

Storrs,  Conn. 

Instructor, 

Storrs,  Conn. 

Merton  Chapman, 
Samuel  Hart  Deming, 
Fred  Alfred  McKenzie, 


Ernst  Hamilton  Brandt, 

Merrill  Everett  Brown, 

Charles  James  Gilmore, 
Wilbur  Lionel  Goodenough, 
Latham  Hull, 


Class  of  '89. 

Nurse,  Groton,  Conn. 

Cream  Gatherer,  Box  24,  Farmington,  Ct, 

Signal  Service,  7th  Corps,  U.  S.  A., 

Jacksonville,  Fla, 

Class  of  '90. 

Mgr.  Rubber  Works,  18  So.  St., 

Mt.  Vernon,  N 
Shipping  Clerk,    68  Huntington  St., 

New  London,  Conn 
Address  not  known. 
Salesman,  Winchester  Center,  Ct 

Stock  Breeder,      No.  Stonington,  Conn. 


Y. 


Died  Feb.  24,  1893,  at  Newfield,  Conn. 
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John  Hunter  Lacke, 

Carlton  Elbert  Lane, 

Clarence  Bronson  Lane, 
George  Neth, 


Electrician, 


Charles  Backus  Pomeroy,  Jr.,    Farmer, 
Robert  Garland  Shepard, 


Adolph  Carl  Sternberg, 

Fruit  Grower, 

Willis  LeRoy  Wetmore, 

Farm  Supt., 

Class  of  '91. 

Herbert  Porch  Caldwell, 

Salesman, 

Charles  Vibert  Chandler, 

Grocery  Clerk. 

Walter  Ernest  Cummings, 

Farmer, 

James  Sumner  Fowler, 

Fruit  Grower, 

John  Carter  Frisbie, 

Farmer, 

Alfred  Herbert  Griswold, 

Mechanic, 

Arthur  Gilbert  Hall, 

Salesman, 

Harry  Grant  Manchester, 

Farmer, 

George  Henry  Merwin, 

Farmer, 

Fred  Rosebrooks, 

Farmer, 

Walter  Lyman  Rosebrooks, 

Charles  Herbert  Vibert, 

Farmer, 

Allen  Rice  Yale, 

Farmer, 

Class  of  '92. 

Charles  George  Allen, 

Bookkeeper, 

Seth  Herbert  Buell, 

Student, 

Aaron  William  Fenn, 

Farmer, 

Henry  Edward  French, 

Salesman, 

George  Henry  Hall, 

Salesman, 

Walter  Holden, 

Salesman, 

Walter  Francis  Schultz, 
Herbert  Edmund  Warner, 


Lawyer,  177  Montague  St., 

Brooklyn,  N.  Y- 
Grain  Dealer,       481  E.  Main  St., 

Meriden,  Conn. 
Asst.  in  Expt.  Sta.,  New  Brunswick,  N.  J. 
59  Seymour  St. , 

Hartford,  Conn. 
Willimantic,  Conn. 
Address  not  known. 
W.  Hartford,  Conn. 
Winchester,  Conn. 


234  Putnam  St., 

Hartford,  Conn. 
So.  Windsor,  Conn. 
Spring  Hill,  Conn. 
Florida. 

Southington,  Conn. 
New  Britain,  Conn. 
104  So.  Colony  St., 

Meriden,  Conn. 
West  Winsted,  Conn. 
Greenfield  Hill,  Conn. 
Willimantic,  Conn. 
So.  Coventry,  Conn. 
Meriden,  Conn. 
Meriden,  Conn. 


Turnerville,  Conn. 

Oberlin,  Ohio. 

Plymouth,  Conn. 

Hartford,  Conn. 

Manchester,  Conn. 

6  Franklin  St. , 

Norwich,  Conn. 
Student,  Madison,  Wis. 

Asst.  and  Student  in  Sanitarium, 

Battle  Creek,  Mich. 
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Class  of  '93. 


Ernest  Treat  Beard, 
Walter  Harley  Bishop, 
Charles  Henry  Brimble, 
Frederick  William  Darnstedt, 
William  Bailey  Dayton, 
Walter  Morgan  Dunivan, 
Charles  Wells  Eddy, 
Edward  Blodgett  Fitts, 
William  James  Frey, 
Martin  Moore  Frisbie, 
Harvey  Clark  Harrison, 
Frank  Curtis  Osborne, 
Martin  Hibbard  Parker, 
Homer  Gurley  Sperry, 
Walter  Arnold  Warren, 


Farmer, 
Farmer, 

Electrician 

Farmer, 

Clerk, 

Civil  Engineer, 

Farmer, 

Bookkeeper, 

Farmer, 

Farmer, 

Farmer,    . 
Farmer, 
Asst.  in  Hort. 


Milford,  Conn. 

North  Haven,  Conn. 
150  Allyn  St. ,  Hartford,  Ct. 

Broad  St.,  Hartford,  Ct. 

Plantsville,  Conn. 

Gen.  Delivery,  New  Y'k. 

Simsbury,  Conn. 

E.  Windsor  Hill,  Conn. 

Box  306,  Hartford,  Ct. 

Southington,  Conn. 

Northford,  Conn. 

New  York  City. 

South  Coventry,  Conn. 

Bolton,  Conn. 
Dept.,  Storrs,  Conn. 


Class  of  '94. 


Charles  H.  Brimble,* 

Hobart  James  Brockett,  Farmer, 

Seth  Herbert  Buell,*  Student, 

John  Carter  Frisbie,*  Farmer, 

Harvey  Clark  Harrison,*  Farmer, 

Martin  Hibbard  Parker,*  Farmer, 

Louise  Jane  Rosebrooks, 

Walter  Francis  Schults,*  Student, 

Anna  Mabel  Fitts,  nee  Snow, 

Herbert  Edmund  Warner,*  Student 

Walter  Arnold  Warren,*  Asst.  in 
Nellie  Louise  Bingham,  nee  Wilson, 


150  Allyn  St. ,  Hartford,  Ct. 

Montowese,  Conn. 

Oberlin,  Ohio. 

Southington,  Conn. 

Northford,  Conn. 

South  Coventry,  Conn. 

New  York  City. 

Madison,  Wis. 

East  Windsor  Hill,  Ct. 
and  Asst.  in  Sanitarium, 

Battle  Creek,  Mich. 
Hort.  Dept.,  Storrs,  Conn. 

Mansfield,  Conn. 


Francis  Ariel  Bartlett, 
Charles  Stoddard  Francis, 
Martin  Moore  Frisbie,* 
Charles  Robert  Green. 


George  Ransom  Hall, 
William  App  Richard  Hawley, 
Arthur  Clayton  James, 


Class  of  '95. 

Farmer,  Simsbury,  Conn. 

Soldier,  3d  Regt.  Conn.  Vols. 
Farmer,  Southington,  Conn. 

Mailing  Clerk,      161  Seymour  St., 

Hartford,  Conn. 
Soldier,  1st  Regt.,  Conn.  Vols. 
Teacher,  New  Canaan,  Conn. 

Farmer,  No.  Windham,  Conn. 


*  Post  Graduates. 
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Arthur  Joseph  Pierpont, 

Farmer, 

Waterbury,  Conn. 

Arthur  Edward  Shedd, 

Farmer, 

Preston,  Conn. 

William  Alonzo  Stocking,  Jr.,    Instructor, 

Mansfield,  Pa. 

Arthur  Hatch  SturdevanV 

fr        Farmer, 

Bridgewater,  Conn. 

Albert  Buckingham  Tyler, 

Farmer, 
Class  of  '96. 

Bristol,  Conn. 

Howard  Grant  Barber, 

Teacher, 

Union,  Conn. 

Grace  Emily  Blakeman, 

Bookkeeper, 

Storrs,  Conn. 

Olive  Nicholson  Clark, 

Housekeeper, 

Old  Saybrook,  Conn. 

Albert  Ernest  Coles, 

Farmer, 

Rockfall,  Conn. 

Clayton  Theron  Curtis, 

Farmer, 

East  Glastonbury,  Ct, 

John  Harry  Evans, 

Clerk, 

Thompson,  Conn. 

Ethel  Eugenia  Freeman, 

•  Clerk, 

Chaplin,  Conn. 

Olcott  Frederick  King, 

Clerk, 

Hartford,  Conn. 

Grace  Edith  Snow, 

Teacher, 

Jewett  City,  Conn. 

Leroy  Minor  Tucker, 

Farmer, 

Middletown,  Conn. 

Ernest  Henry  Waite, 

Clerk, 
Class  of  '97. 

Middletown,  Conn. 

Harry  E.  Atwood, 

Farmer, 

Kensington,  Conn. 

Robert  D.  Beardsley, 

Clerk, 

Plymouth,  Conn. 

Frederick  N.  Buell, 

Soldier,  3d  Regt.  Conn.  Vols. 

Fred  F.  Bushnell, 

Student, 

Ithaca,  N.  Y. 

Francis  Comber, 

Clerk, 

Elmwood,  Conn. 

John  N.  Fitts, 

Fireman, 

Storrs,  Conn. 

Charles  L.  Foskett, 

Farmer, 

JVinsted,  Conn. 

Erma  L.  Fuller, 

Teacher, 

Mansfield,  Conn. 

Albert  C.  Gilbert, 

Asst.  in  Exp.  Sta.,  Storrs,  Conn. 

Arthur  O.  Green, f 

Grove  H.  Johnson, 

Lecturer, 

Winchester  Ctr. ,  Conr 

Victor  E.  Luchinni, 

Clerk, 

Boston,  Mass. 

Harry  B.  Luce, 

Farmer, 

New  Britain,  Conn. 

Benjamin  S.  Taylor, 

Farmer, 

So.  Glastonbury,  Con: 

Graduates,  upon  changing  their  address,  are  requested 
to  communicate  with  the  President,  that  the  above  list  may- 
be kept  accurate,  and  the  aid  of  class  secretaries  and  all 
others  is  solicited,  that  it  may  be  properly  revised  each  year. 


*  Died,  November,  1898. 

t  Died,  April,  1898,  at  Hartford,  Conn. 
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SUMMARY. 

Whole   number  of  students  graduated  up  to  1898,  one 
hundred  and  forty-eight,  of  whom  seven  are  women 


Farmers, 

56 

Salesmen , 

8 

Manufacturers, 

7 

Clerks, 

.   10 

In  Trade, 

4 

Dentist,    . 

1 

Buffer,       . 
Express  Agent,     . 

Lawyers 

Vet.  Surgeons, 

Medicine,  . 

R.  E.  Dealer  and  Broker, 

1 
1 
2 

2 

1 
1 

Signal  Service,    . 
Electricians,     . 
Civil  Engineer,  . 
Lecturer, 
Liveryman , 
Soldiers,  . 

2 

.     1 

1 

1 
2 

Bookkeepers,     . 
Architect,       .         .         . 

5 

1 

Nurse, 
Students, 

.     1 

5 

Teachers,  . 

8 

Housekeeper, 

.     1 
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Mate  of  Connecticut. 

SECOND 

BIENNIAL  REPORT 

OF   THE 

State  Commissioners 


OF 


FISHERIES  and  GAME 


FOR    THE    YEARS 


1897-1898, 

TO  HIS  EXCELLENCY  THE   GOVERNOR 
AND  THE  GENERAL  ASSEMBLY. 


Address  of  Commissioners  George  H.  Knight,  Lakeville,  Abbott  C, 
Collins,  Hartford,  James  A.  Bill,  Bill  Hill. 


HARTFORD,  CONN.: 
R.  S.  Peck  &  Co..  Printers,  26  High  Street. 


REPORT. 


To  His  Excellency,  the  Governor  and  the   General  Assembly  of 
the  State  of  Connecticut: 

As  by  law  required,  the  Commissioners  of  Fisheries  and 
Game  respectfully  beg  to  present  their  second  biennial  report. 
The  duties  imposed  on  the  Commission  by  the  terms  of  Chapter 
XLVI  of  Public  Acts,  1895,  are:  "The  supervision  of  hatcheries 
and  retaining  ponds,  the  introduction  and  distribution  of  such 
food  fish  and  game  as  are  adapted  to  the  waters  or  lands  of 
this  state  and  the  enforcement  of  all  laws  relating  to  fish  and 
game."  Your  Commissioners  most  respectfully  submit,  that, 
so  far  as  they  were  able,  they  have  carried  out  the  spirit  and 
letter  of  the  law  creating  the  Board.  The  hatcheries  consist  of 
two  small  buildings  on  leased  ground,  one  for  shad  hatching  at 
Shelton,  and  the  other  a  makeshift  at  Windsor  Locks,  for  hatching 
trout  and  salmon.  Both  hatcheries  are  not  worth  over  two  hun- 
dred dollars  !  The  state  owns  a  building  at  the  retaining  ponds  at 
Joshuatown  in  the  town  of  Lyme,  not  fitted  up  for  hatching 
purposes.  This  is  all  the  state  owns  in  the  way  of  state  hatch- 
eries. The  second  duty  is  that  of  the  introduction,  propagation 
and  distribution  of  such  food  fish  and  game  as  are  adapted  to 
the  waters  and  lands  of  the  state. 

There  being  no  appropriation  available  for  the  introduction 
or  propagation  of  game,  it  is  perhaps  needless  to  say  that  we 
have  been  unable  to  do  anything  in  this  direction.  In  our 
report  of  1895-96  we  said  :  "We  suggest  the  wisdom  of  author- 
izing your  Commissioners,  when  it  can  be  done  at  a  reason- 
able or  nominal  cost,  to  lease  tracts  of  land  as  state  game  pre- 
serves. The  main  expense  to  the  state  would  be  that  of 
posting  said  land  and  prosecuting  poachers.  There  is  no 
county,  we  are  sure,  where  this  could  not  be  done,  and  unless 
the  state  means  to  take  up  on  quite  a  large  scale,  the  propa- 
gation and  introduction  of  game,  its  extinction  is  merely  a  ques- 
tion of  time."  With  an  ever  increasing  army  of  sportsmen,  with 
no  more  territory  than  fifty  years  ago — that  time  will  arrive 
much  sooner  than  many  expect. 


4  REPORT.   OF   FISH    AND    GAME    COMMISSIONERS. 

There  being  no  appropriation  for  the  "enforcement  of  all 
laws  relating  to  fish  and  game,"  we  found  it  a  very  difficult 
matter  to  police  the  State,  without  a  dollar  appropriated  for 
such  work.  Through  the  "Special  Protectors  of  Fish  and 
Game,"  appointed  by  this  Board,  we  have  enforced  the  laws  re- 
lating to  fish  and  game,  as  well  as  possible  under  existing  con- 
ditions. All  known  cases  of  infraction  of  the  fish  or  game 
laws  have  been  prosecuted.  During  the  last  two  years  we 
have  co-operated  with  the  United  States  Commission  of  Fish- 
eries and  Fish  in  the  propagation  of  lobsters,  resulting  in  over 
fifty  millions  of  young  lobsters  being  planted  in  the  waters  of 
this  state.  The  state  of  Connecticut  is  the  only  state  in  the 
Union  that  retain  in  ponds  young  shad  six  or  seven  months. 
The  young  shad  are  then  three  to  five  inches  long  before  they 
are  liberated.  The  beneficial  results  of  this  method  of  stocking 
has  abundantly  been  shown  in  the  large  number  of  adult  shad 
taken  this  year,  in  the  Connecticut  and  Farmington  Rivers. 

In  the  last  named  river  shad  fishing  had  been  of  no  ac- 
count, for  years  previous  to  1895.  In  that  year  we  placed 
nearly  five  hundred  thousand  of  shad  fry  in  a  pond  situated  in 
Poquonock  on  the  Farmington  river.  In  October  1895,  we 
liberated  from  the  pond  the  young  shad  in  the  Farmington 
river.  When  given  their  liberty  the  shad  were  three  to  five 
inches  in  length.  Mark  the  result.  Thousands  of  the  finest 
adult  shad  were  taken  in  that  river  during  the  past  season,  as 
was  predicted  by  your  Commission.  As  one  shad  fisherman 
expressed  it:  "There  were  more  shad  this  year  than  we  knew 
what  to  do  with".  'This  year  shad  have  been  cheaper  in  the 
market  than  suckers.  We  find  Connecticut  people  now  boast- 
ing of  the  superior  quality  of  their  shad,  as  compared  with  all 
others  in  the  market.  Unless  the  artificial  propagation  of  the 
shad  had  been  carried  on  in  this  State,  we  think,  there  would 
be  no  shad  worthy  of  mention  in  our  rivers.  In  turning 
out  millions  of  young  shad  three  to  five  inches  in  length,  as 
the  State  is  now  doing,  the  adult  fish  do  not  command  the 
fancy  prices  of  a  few  years  ago.  The  State  is  concerned  as 
to  the  abundance,  quality  and  price  of  the  products  taken  from 
the  waters. 
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When  the  conditions  are  impaired  ;  when  there  is  evidently 
a  decrease  in  the  food-fish  supply,  then  it  becomes  incumbent 
upon  the  State  to  adopt  prompt  measures  to  arrest  any  decline. 
The  rational  method  of  dealing  with  the  fisheries  is  to  supplement 
as  far  as  possible  by  artificial  propagation,  any  deficiency  in  the 
natural  reproduction.  We  doubt  not  that  the  broad-minded, 
free-handed  Connecticut  people  will  adequately  support  with 
their  good  will,  and  a  reasonable  appropriation,  a  thorough  well 
considered  and  efficient  plan  for  future  fish  propagation. 

In  providing  such  a  plan,  and  in  carrying  it  out  to  a  suc- 
cessful termination,  no  agency  can  be  so  adequate  in  stocking 
our  rivers,  lakes  and  streams  as  fingerling  fish.  The  late 
Colonel  Marshall  McDonald,  when  United  States  Fish  Com- 
missioner, said  :  "  My  judgment  is  that  one  thousand  yearling 
fish  is  the  equivalent  of  one  hundred  thousand  fry."  Fingerling 
trout  and  shad  planted  in  the  fall  are  stronger,  and  a  more  active 
fish.  They  find  an  abundance  of  food  hatched  out  for  them.  They 
have  a  better  start  in  every  way  to  fight  their  way,  as  they  must 
certainly  fight  in  the  wild  waters.  In  fact,  the  planting  of  shad  or 
trout  during  the  fry  stage  of  life,  is  a  waste  of  money,  effort  and 
time.  The  late  Thomas  Andrews,  of  Guilford,  England,  one  of 
the  most  successful  fish  breeders  in  Europe,  said:  "My  ex- 
perience has  taught  me  that  one  yearling  fish  is  worth  a 
thousand  fry  for  stocking  purposes." 

Advanced  fish  culturists  in  Europe  are  united  in  ac- 
knowledging the  superiority  of  fingerling  fish  for  stocking  waters 
successfully.  Young  fry  are  too  risky.  The  growing  demands 
for  fingerling  fish  for  stocking  purposes,  by  those  who  can 
appreciate  the  incomparable  benefits  derived,  is  very  gratifying. 
There  is  no  speculation  in  this  method  of  planting  fish.  It  is 
high  time  that  the  citizens  of  this  State  should  understand  clearly 
and  precisely  how  this  matter  affects  them.  The  stocking  of  waters 
with  fish  fry  is  clouded  with  too  many  uncertainties,  as  to  be 
egregiously  disappointing.  So  the  true  difference  then  between 
the  two  methods  of  stocking  waters,  is  this :  First  stocking 
with  fingerlings  means  success,  while  stocking  with  fish  fry  a 
step  backward,  a  precarious  uncertainty,  a  happy-go-lucky 
system. 
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Common  prudence  must,  therefore  suggest  that  by  stock- 
ing waters  with  fingerling  shad,  trout  and  salmon  will  disperse 
any  cloud  of  uncertainty,  remove  in  the  most  efficient  manner 
the  most  cherished  illusions  attending  the  fry  planting,  and  at 
one  remorseless  blow  discontinue  the  planting  of  practically 
helpless  minute  fish  fry.  These  remarks  may  appear  singularly 
blunt  and  bold,  but  by  the  present  system  of  stocking  the  wa- 
ters of  the  State,  there  is  no  such  word  as  failure.  It  should 
be  remembered  what  fish  propagation  means  to  us  as  a  State  ; 
the  cheap,  healthful  and  abundant  food  for  all  classes  of  its 
people ;  the  livelihood  for  the  hardy  fisherman ;  the  industrial 
prosperity  of  many  sections  of  our  State;  mental  relaxation 
for  the  toiling  masses  of  our  cities  and  towns  in  all  the  busy 
pursuits  of  our  intense  and  intensifying  daily  life ;  that  these 
and  many  other  objects  of  vast  importance,  socially,  morally 
and  financially,  are  involved  in  trying  to  preserve  and  maintain 
for  the  enjoyment  of  the  present  and  future  such  food  fish  as 
are  adapted  to  our  waters.  Fish  propagation  and  protection 
means  much  to  the  people  of  this  State.  The  opponents  of 
fish  culture  find  it  always  easier  to  criticise  than  to  create. 
With  requisite  means  and  appliances,  the  successful  breeding  of 
shad,  salmon  and  trout,  the  waters  of  this  State  can  be  stocked 
as  never  before  since  the  Revolution.  Sometimes  it  has  been 
charged  by  those  who  have  not  given  the  subject  careful  con- 
sideration, that  this  Commission  is  largely  engaged  in 
propagating  game  fishes  for  the  few  at  the  expense  of 
many.  An  examination  of  the  tables  herewith  submitted  in 
this  report,  will  prove  the  absurdity  of  the  charges  referred  to. 
It  should  be  taken  into  consideration  that  the  so-called  game 
fishes  are  the  highest  order  of  fishes,  and  that  the  love  of 
angling  is  on  the  increase.  The  people  from  the  farm,  shop, 
store,  factory,  pulpit,  studio,  counting-room  and  court  find  a 
healthy  relaxation  from  their  cares  in  angling.  The  commer- 
cial fisherman  and  angler  both  have  their  rights  which  we  are 
bound  to  respect.  The  whole  people  must  be  considered  in 
the  matter  of  propagating  and  planting  fish  in  the  waters  of  the 
State.  Too  often  we  hear  the  misleading  statement :  "Let 
nature  take  its  course  and  we  will  have  more  fish." 


\ 
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Agriculture  is  not  the  development  of  such  immeasurable 
antiquity,  but  what  the  tiller  of  the  soil  knows  that  to  reap,  he 
must  sow.  Whenever  human  knowledge  is  broadened  by  in- 
vestigation and  careful  consideration,  much  good  results.  A 
given  area  of  land  compared  with  the  same  area  of  water  for 
food  producing  power,  the  argument  is  in  favor  of  water.  The 
soil  is  tilled,  it  is  prepared  for  seed,  it  is  watched  constantly 
until  the  crop  is  garnered,  it  is  marketed,  all  at  the  cost  of  effort 
and  means.  As  to  the  waters  from  which  fish  are  taken,  the 
seed  is  sown  and  it  grows  to  maturity  under  natural  conditions 
and  practically  at  no  cost.  We  have  men  in  this  State  who  urge 
that  it  is  useless  to  hatch  shad  to  be  caught  beyond  absorptive 
capacity  of  the  markets,  but  it  should  be  understood  that  with 
the  perfect  refrigerating  appliances  and  improved  facilities  of 
transport  of  the  present  day,  there  need  be  no  fear  but  what 
the  shad  fishermen  may  reap  their  harvest  and  the  toiling 
masses  be  able  to  buy  shad  at  most  reasonable  prices.  Our 
fruits  and  vegetables,  under  judicious  and  enlightened  culture, 
have  undergone  astonishing  improvements  during  the  past  fifty 
years,  and  the  promise  of  the  future  is  far  greater  than  in  the 
past.  Having  moulded  animal  and  vegetable  forms  to  nearly 
our  taste,  the  same  can  be  done  with  our  fishes.  The  great 
advantage  in  propagating  fish  is  that  their  eggs  are  isolated 
from  their  enemies,  until  they  are  born  fish.  The  fact  of  the 
matter  is,  when  an  egg  is  deposited  on  a  natural  spawning  bed, 
that  egg  is  absolutely  helpless — it  is  unprotected.  The  storms 
come  and  stir  up  dirt,  leaves  and  other  debris  from  the  bottom, 
and  a  large  proportion  of  the  eggs  are  covered,  which  means 
death  to  the  embryo.  In  addition  to  that,  if  there  is  a  choice 
morsel  for  any  fish,  it  is  the  eggs  of  its  own  or  the  eggs  of  some 
other  variety  of  fish.  By  artificial  propagation  the  eggs  are  free 
from  their  enemies  and  a  greater  percentage  is  saved  by 
artificial  means. 

We  beg  to  respectfully  call  your  attention  to  the  natural 
advantages  offered  by  the  Windsor  Locks,  Conn.,  temporary 
trout  plant.  It  is,  in  our  judgment,  most  excellent,  being  ex- 
ceedingly well  adapted  for  the  successful  raising  of  trout  and 
salmon. 
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The  water  is  easily  controlled,  superior  in  quality,  plentiful 
in  quantity,  and  so  far  as  temperature  and  purity  are  concerned 
unsurpassed.  There  is  no  appreciable  danger  of  the  water 
ever  being  contaminated.  The  topography  could  scarcely  be 
improved.  The  fall  is  sufficient,  and  the  land  lies  so  as  to 
make  it  a  comparatively  easy  matter  to  get  the  necessary 
amount  of  water  under  control.  The  location  is  quite  central 
with  reference  to  the  different  sections  of  the  State  to  be  stocked. 
The  plant  is  located  about  one  mile  from  the  railroad  station  at 
Windsor  Locks,  Conn.,  on  the  New  York,  New  Haven  and 
Hartford  Railroad,  consequently  the  railroad  facilities  are  of  the 
best.  It  will  be  readily  understood  that  the  desirability  of  our 
Messenger  in  delivering  fish,  reaching  the  most  distant  points 
of  the  State  and  returning  the  same  day,  is  one  of  considerable 
importance.  A  well  built  State  road  leads  from  the  railroad 
station  to  within  a  few  rods  of  the  hatchery  pools.  In  short, 
all  the  natural  conditions  are  most  favorable  for  the  establish- 
ment of  a  hatchery  there,  worthy  of  the  name. 

We  will  briefly  describe  the  shad  retaining  ponds,  as  it  may 
interest  many  readers  remote  from  the  State's  shad  preserve. 
These  ponds  are  situated  in  Joshuatown,  in  the  town  of  Lyme. 
There  are  four  ponds  in  a  chain,  of  about  twenty  acres,  fed  by 
a  cold  mountain  stream,  which  has  its  source  many  miles  back 
in  East  Haddam.  The  ponds  are  within  one  mile  of  the 
Connecticut  River.  No  better  place  could  have  been  selected. 
In  1897,  we  carried  over  six  millions  of  shad  fry  in  the  ponds, 
from  May  until  the  twentieth  of  October  that  year,  when  they 
were  liberated  fish  from  three  to  five  inches  in  length.  In  1898, 
we  carried  nine  millions  and  six  hundred  thousand  shad  fry, 
from  May  to  October  20th.  We  adopted  the  plan  of  feeding 
the  young  shad  this  year,  and  fed  many  barrels  of  pulverized 
crackers  to  them,  with  good  results.  The  drawing  off  of  these 
ponds  is  easily  done  as  the  sides  of  the  ponds  slope  towards  the 
center,  and  the  process  is  made  very  easy  and  as  their  dripping 
banks  slowly  come  to  view  it  is  intensely  interesting  to  see 
countless  numbers  of  young  shad  pass  out  in  silvery  masses  on 
their  migratory  journey  of  life. 

That  hundreds  of  thousands  of  these  shad  turned  out  of 
the  retaining  ponds,  will  return  to  our  waters  in  three  and  four 
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years,  is  beyond  dispute.  It  is  just  as  sure  as  the  planting  of 
corn ;  if  the  conditions  are  right  the  corn  can  be  plucked  in  a 
certain  time.  It  has  been  thoroughly  demonstrated  on  the 
Pacific  coast  that  rivers  that  had  never  before  contained  a  shad, 
after  having  been  stocked,  in  three  years  the  shad  returned, 
and  have  yearly  ever  since  their  first  appearance. 

We  maintain  that  the  grand  old  State  of  Connecticut,  with 
its  lofty  hills,  with  its  beautiful  valleys,  with  its  picturesque 
mountains,  with  its  sparkling  lakes,  with  its  health-givingbreezes, 
needs  but  plenty  of  fish  and  game  to  make  it  still  more  attrac- 
tive to  summer  and  fall  visitors  of  other  states.  These  people 
spend  their  money  freely,  and  for  every  pound  of  fish  taken 
they  will  probably  leave  two  dollars,  and  for  every  game  bird 
shot  the  same  amount. 

When  to  these  sources  of  revenue  we  add  the  yearly  value 
of  fish  caught  from  our  waters  and  served  as  food  on  the  tables 
of  the  households  within  the  State,  the  importance  of  our   fish' 
products  are  impressed  upon  the  attention. 

No  state  in  the  union  better  understands  this  than  the  State 
of  Maine,  where  millions  of  dollars  are  left  there  yearly  by  the 
anglers  and  sportsmen  from  outside  of  the  state.  Many 
Connecticut  people  go  to  Maine  for  their  sport  with  gun 
and  rod.  It  is  far  better  to  make  our  waters  and  woodlands 
teem  with  game  and  fishes,  and  keep  within  the  State  much  of 
the  money  now  carried  out  by  the  sportsmen  and   anglers. 

Your  Commissioners  respectfully  submit  for  your  worthy 
consideration  that  a  retaining  pond  for  young  shad  be  secured 
on  the  Housatonic  River,  below  Shelton.  With  such  a  pond, 
there  is  no  question  but  what  this  river  may  again  have  shad, 
in  abundance.  In  the  spring  of  1897,  we  operated  two  shad 
hatching  stations,  one  at  Shelton  on  the  Housatonic  River,  the 
other  at  Poquonock  in  the  town  of  Windsor  on  the  Farmington 
River. 

From  the  Shelton  station  we  planted  nearly  five  millions 
of  shad  fry  in  the  tributaries  of  the  Housatonic  River,  and  from 
the  Poquonock  station,  nearly  four  and  one-half  millions  of 
shad  fry  were  placed  in  the  tributaries  of  the  Farmington  River. 
In   the   spring   of  1898,    we  operated   only   the    Shelton   shad 
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hatching  station.  From  this  station  we  procured  and  placed  in 
the  tributaries  of  the  Housatonic  River  five  millions  of  shad 
fry.  A  thousand  fold  greater  benefits  might  have  been  attained 
if  these  fry  could  have  been  held  in  some  suitable  pond  free 
from  their  myriads  of  natural  enemies — until  the  last  of  October. 
With  the  resources  placed  in  our  hands,  we  could  only  plant 
the  shad  fry,  but  it  was  contrary  to  our  wishes.  To  aid  in 
stocking  this  river  by  adding  to  its  wealth,  is  certainly  economy, 
and  economic  policy.  We  most  earnestly  and  respectfully 
recommend  that  a  suitable  pond  or  ponds  be  secured  on  the 
Housatonic  River,  below  Shelton,  for  retaining  and  rearing 
young  shad  until  six  or  seven  months  old.  Then  fish,  good 
strong  fish  would  be  turned  into  the  river  instead  of  mites.  The 
commission  feel  justified  in  anticipating  a  successful  future  for 
the  Housatonic  River — if  the  retaining  pond  idea  is  carried  out. 

In  another  part  of  this  Report  will  be  found  a  list  of 
"  Special  Protectors"  appointed  by  this  Board,  a  Synopsis  of 
the  game  and  fish  laws,  financial  report,  tables  showing  dis- 
tribution of  fish,  area  of  ponds  and  lakes  and  catch  of  fish  for 
years  1897-8. 

We  desire  to  acknowledge  our  indebtedness  to  the  United 
States  Commission  of  Fisheries  and  Fish,  and  express  our 
hearty  appreciation  of  the  uniformly  courteous  and  intelligent 
replies  to  our  many  inquiries  and  of  the  liberal  treatment  that 
has  been  accorded  us,  and  for  lake,  rainbow  and  brook  eggs, 
also  Atlantic  and  land-locked  salmon  eggs  donated.  We  are 
under  obligations  to  the  Hon.  Joseph  R.  Hawley,  the  Hon. 
Qrville  H.  Piatt,  the  Hon.  E.  Stevens  Henry,  the  Hon.  Nehe- 
miah  D.  Sperry,  the  Hon.  Charles  A.  Russell,  and  the  Hon. 
Ebenezer  J.  Hill,  for  their  labors  in  Washington  in  behalf  of 
this  Commission.  We  wish  to  express  our  hearty  thanks  for 
courtesies  extended  by  the  Philadelphia  Reading  and  New 
England  Railroad  Co.,  the  Vermont  Central  Railroad  Co.,  and 
the  New  York,  New  Haven  &  Hartford  Railroad  Co.,  for  carry- 
ing fish  and  returning  empty  fish  cans  free.  We  wish  to  express 
our  sincere  thanks  to  the  Press  of  the  State  for  the  uniform 
courtesies  extended.  In  closing  this  part  of  the  report,  we 
most  earnestly  request  that  your  Commission  be  furnished  with 
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improved  facilities  to  continue  more  successfully  the  line  of 
work  which  has  been  outlined  herein,  for  since  we  commenced 
the  liberating  of  fish  several  inches  in  length,  instead  of  fry, 
lethargy  has  given  away  to  enthusiasm,  discouragement  to  en- 
couragement, failure  to  success — a  most  gratifying  outcome. 
It  remains  with  you  to  deal  with  the  future  of  this  Department 
as  shall  redound  to  the  benefit  of  our  people,  and  the  wisest 
development  of  the  valuable  fisheries  and  game  interests  of 
Connecticut. 

Respectfully  submitted, 

GEORGE  H.  KNIGHT,  )    r         .    .  f 

ABBOTT  C    COLLINS,      ^ZZZTgL. 
JAMES  A.  BILL,  ) 
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RETURNS     OF    POUNDS    AND    TRAPS    FOR     THE 
YEAR    OF    J897. 


COMMENCING   AT    STONINGTON  ON  THE  EAST   AND    EXTENDING 
TO    MILFORD    ON   THE   WEST. 

James  N.  Thompson,  Westerly,  Rhode  Island. 

Pound  No.     4 — South  side  East  Breakwater. 

Pound  No.  69 — Southeast  Edwards  Island. 
Fish  Caught — 5200  pounds  weak  fish,  3200  pounds  flat  fish, 
100    pounds    smelt,    4000  pounds    flukes,  1200    pounds    eels, 
100    pounds    blue  fish,  3000  pounds   mackerel,  3000    pounds 
butter  fish,  200  pounds  black  fish. 

Ellery  Barber,  Westerly,  Rhode  Island. 

Pound  No.  72 — Northeast  end  Breakwater,  off  Stonington. 
Fish  Caught — 2  barrels   hickory  shad,  1 1    barrels    mackerel, 
12  barrels  flat  fish,  6  barrels  butter  fish,  1  barrel  bonita,  1  bar- 
rel porgies,  10  barrels  flounders. 

Frederick  N.  Burdick,  Westerly,  R.  I. 

Pound  No.     46 — Plumbush  Point,  Pawcatuck  River. 

Pound  No.     47 — Back  Osbrook  Point,  Pawcatuck  River. 

Pound  No.     48 — North  side  Breakwater,  Pawcatuck  River. 

Pound  No     89 — Off  Barn  Island,  Stonington. 

Pound  No.    121 — South  side  west  end  new  Breakwater. 
Fish  Caught — 8  barrels  black  fish,  578  sea   bass,  40    barrels 
weak  fish,  55  blue  fish,  24  barrels   butter  fish,    65    barrels    flat 
fish,  17  barrels  smelt,  737  flukes  and  flounders,  19  barrels  eels, 
5700  alewives. 

Denison  E.  and  Geo.  W.  Wilcox, Stonington  (Mystic  P.O.),  Ct. 
Fykes — From  Stonington  to  Masons'  Island. 
Fish  Caught — 19,800  flat  fish. 

Fred  Ostman,  Stonington. 

Pound  No.     3 — Off  southwest  Rip  Rap. 
Pound  No.     6 — West  side  Stonington  Point. 
Pound  No.     7 — East  side  Stonington  Point. 
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Pound  No.  45 — Little  Narragansett  Bay. 
Pound  No.  65 — Southwest  Whamphannock  Point. 
Pound  No.  66 — East  side  Whamphannock  Point. 
Pound  No.  84 — Off  Nate's  Pt.,  east  side  Stonington  harbor. 
Pound  No.  128 — Hall's  Island.   Pawcatuck  River. 
Fish  Caught — 5  shad,  900  pounds  black  fish,   7265    pounds 
weak  fish,  23  blue  fish,  8120  pounds  mackerel   27,000  pounds 
flat  fish,  4678  pounds  flounders,  and  7600  alewives,  240  barrels 
bait  fish,  48  barrels  edible  fish. 
Russell  W.  Gavitt,  Waterford. 

Pound  No.  38 — Near  Millstone  Point. 
Pound  No.  39 — Continuation  of  No.  38. 
Pound  No.  40 — Seventy-five  rods  southeast  of  Nos.  38,  39. 
Pound  No.  99 — Near  Pleasant  Beach. 
Fish  Caught — 550  striped  bass,  200  pounds  black  fish,  3000 
pounds    flat    fish,     1500     blue     fish,     2300     pounds      flukes 
and  flounders,    500  alewives,  1600  pounds  "mixed"  fish. 
Edwin  R.  Kelsey,  Branford. 

Pound  No.  81 — Off  Cow  and  Calf  Rocks. 
Pound  No.  82— Off  Darrow's   Island. 
Pound  No.  83 — Off  Guinon  Reef. 
Fish  Caught — 25  shad,  200  pounds  black  fish,    500   pounds 
weak  fish,  2  sturgeon,  600   pounds  flat  fish. 
J.  McLean  and  A.  P.  Foote,  Stony  Creek. 

Pound  No.   59 — Rogers  Island,  west  of  Thimble  Island. 
Fish  Caught — 77  shad,  5  striped  bass,  109  black  fish,   2  sea 
bass,   67    weak  fish,  664  butter  fish,  345    flat  fish,    130  flukes 
and  flounders,  85  eels,  500  alewives,  1  trout,  2  porgies. 
Charles  M.  Raymond,  East  Lyme,  (Niantic  P.  O.) 
Pound  No.  19 — North  side,  Niantic  Point. 
Pound  No.  23— Off  Blood  Point. 
Pound  No.   33 — Off  Champion  Point. 
Pound  No.   34 — Off  Champion  Point. 
Pound  No.  91 — South  Wigwam  Rock. 
Pound  No.  100— Off  Blood  Point. 
Pound  No.  101 — South  Wigwam  Rock. 
Fish  Caught— 550  black  fish,  325  weak  fish,  900  butter  fish, 
1600  flat  fish,  2250  flukes  and  flounders,  5000  alewives. 
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Arthur  C.  Saunders,  East  Lyme  (Niantic  P.  O.) 

Pound  No.    103 — East  Goose  Island,  Niantic  Bay. 
Fish  Caught — 80  black  fish,  30  weak  fish,    500  flat   fish,  30 
flukes,  2  eels,  10  alewives,  50  frost  fish,  15  mackerel. 

Dowd  &  Redfield,  Madison. 

Pound  No.  36 — In  Bay  of  west  wharf. 

Pound  No.  37 — In  Bay  of  west  wharf. 
Fish  Caught — 117  shad,   38   black  fish,    535   weak  fish,    20 
blue  fish,  6  barrels  butter  fish,  8  sturgeon,    3   barrels  flat  fish, 
24  codfish,  1,304,100  menhaden. 

Romeo  E.  Bassett,  Madison. 

Pound  No.  94 — East  River,  west  pound  on  Madison  line. 
Fish  Caught — 69  black  fish,  126  weak  fish,  355  flat  fish,  63 
flukes  and  flounders. 
Elliott  B.  Field,  East  River. 

Pound  No.  95 — Western  boundary  line  of  Madison. 
Fish  Caught — 4  shad,  50  pounds  black  fish,  160  pounds  flat 
fish,  50  pounds  butter  fish. 
Frederick  W.  Williams,  Madison. 

Pound  No.  129 — Off  east  wharf. 

Pound  No.    30 — Inside  of  pound  No.  129. 
Fish  Caught — 3  shad,  50  pounds  black  fish,  35  pounds  weak 
fish,  780  pounds  butter  fish,  3   sturgeon,  250  pounds  flat  fish, 
650   pounds  flukes   and  flounders,   13   pounds  eels,   1,350,000 
bony  fish. 
Samuel  M.  Coles,  Noank. 

Pound  No.  12 — Off  Long  Point. 

Pound  No.  13 — Off  Lydia  Island. 
Fish  Caught — 1135  black  fish,  75  sea  bass,  4400  weak  fish, 
78  blue  fish,  8700  butter  fish,  5850  flat  fish,  5200  flounders,  6680 
alewives,  4610  squids,  48,210  porgies. 
Edwin  Hewlitt,  Jr.,  Groton. 

Pound  No.    49 — Northwest  point  Pine  Island. 

Pound  No.  120 — 300  feet  from  Poquonock  Rocks. 
Fish  Caught — 10  striped  bass,  62  black  fish,  406  weak  fish, 
212  butter  fish,  125  flat  fish,  25  smelt,  325  flukes  and  flounders, 
5  eels,  3  barrels  mixed  fish,  4717  porgies. 
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John  M.  Chapman,  Groton. 

Pound  No.  26 — Off  Eastern  Point. 
Fish  Caught — 600  striped  bass,  738  black  fish,  666  weak  fish, 
1568  butter  fish,  2050  flat  fish,  11 70  flounders. 

Edwin  W.  Morgan,  Groton. 

Pound  No.  50— East  of  Latham  Chase's. 
Fish  Caught — No  report. 

Frank  M.  Beckwith,  New  London. 

Pound  No.       5 — Outside  number  35. 

Pound  No.     35 — Southeast  Black  Point. 

Pound  No.  125 — East  end  Goshen  Point. 
Fish  Caught — 3  shad,  300  striped  bass,  200  black  fish,   100 
weak  fish,  1,500  butter  fish,  1  sturgeon,  4,000  alewives. 

Charles  Clarence  Davis,  Noank/     - 
Fyke  Nets — 
Fish  Caught — 45  black  fish,  2,800  flat  fish. 
Weight — 3,000  pounds  flat  fish,  50  pounds  black  fish. 

Wm.  R.  and  Frank  H.  French,  East  Lyme,  (Niantic  P.  O.) 

Pound  No.     32 — Snow's  Point. 

Pound  No.  116 — Snow's  Point,  West  Hatchett's  Reef. 

Pound  No.    122— Off  Little  Bay. 

Pound  No.   123 — Off  Stony  Shoal. 
Fish  Caught — 27  shad,  32  striped  bass,   50   black   fish,    200 
weak  fish,  6  blue  fish,  450  butter  fish,    150  flat  fish,    75   flukes. 
30,000  alewives. 

David  C.  Dibble,  Westbrook. 

Pound  No.   58 — Lewis  Bay,  west  fishery. 
Fish  Caught— 835   shad,    135    black  fish,    1  weak  fish,    950 
butter  fish,  1  sturgeon,    1600  flat  fish,    75    flounders,    45    eels, 
31,795  alewives. 

James  P.  Clark,  East  Lyme,  (Niantic  P.  O.) 

Pound  No.  20— Off  Millstone  Point,  Waterford. 
Pound  No.  21 —  Southeast  Goose  Island. 
Pound  No.  23 — Robert  Payne's  shore. 
Pound  No.  25 — Boundary  line  of  Payne  farm. 
Pound  No.  41— Off  Crescent  Beach. 
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Pound  No.  42 — Off  Robert  Payne's  farm. 

Pound  No.   57 — West  side  Millstone  Point. 
Fish  Caught — 46  shad,  20  barrels  black  fish,  155  black  fish, 
49  sea  bass,  53  barrels  flounders,  26   barrels  flat  fish,   24   bar- 
rels herring. 

Charles  W.  Beckwith,  East  Lyme,  (Niantic  P.  O.) 
Pound  No.   75 — West  side  Black  Point  Bay. 
Fish  Caught — 29  pounds  striped  bass,   5   barrels   weak   fish, 
2  barrels  flounders,  iodo  alewives,  3  barrels  "mixed"  fish. 

Almerin  L.  Sherman,  East  Lyme,  (Niantic  P.  O.) 
Pound  No.  28  West  side  Black  Point. 
Pound  No.  29 — West  side  Luce  fishworks. 
Pound  No.  30 — Off  Beckwith  Neck. 
Pound  No.  31 — Off  Hatchett's  Point. 

Spencer  and  Ingham,  Saybrook. 

Pound  No.  71— Guard  house  Point. 
Fish  Caught — 271 1  shad,  1   salmon,  7  striped  bass,  25  black 
fish,    2  weakfish,  3  sturgeon,   20  barrels    flat   fish,    15    barrels 
flukes  and  flounders. 

John  F.  Bushnell,  Old  Saybrook. 

Pound  No.  73 — Next  west  Lighthouse. 

Pound  No.  74 — Second  west  Lighthouse. 
Fish  Caught — 148  barrels  alewives,  10  barrels  flat  fish,  4817 
shad  (See  shad  report.) 

Tristam  D.  Babcock,  Westerly,  R.  I. 

Pound  No.  61 — At  Narrows,  Pawtucket  River. 

Pound  No.  63 — Rhodes  Folly,  Pawtucket  Bay. 
Fish  Caught — 54  striped  bass,  640  black  fish,  2,600  flat  fish, 
4,650  smelts,  3430  flukes,  2,000  alewives,  13  barrels  edible  fish, 
5  -barrels  porgies,  9,000  eels. 

Amos  Bunnell,  Poquonock  Bridge. 

Pound  No.  98 — Midway  Poquonock  Bridge. 
Fish  Caught — 10  shad,  200  striped  bass,  50  weak  fish,  300 
pounds    butter    fish,   200  pounds   flat    fish,    1,000    flukes    and 
flounders. 
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Edward  P.  Clark,  Stonington. 

Pound  No.  85 — West  end  Railroad  bridge. 
Pound  No.  87 — Watering  place  fence,  west  side. 
Fish  Caught — 5  barrels  flat  fish,   5   barrels  smelts,  4  barrels 
eels,  1,200  alewives. 

AbelBabcock,  Stonington,  (Westerly,  R.  I.,  P.  O.) 
Pound  No.  108 — East  side  Osbrook  Point. 
Fish  Caught — 5,000  pounds  smelts,  300  pounds  eels,   1,500 
alewives. 

Reuben  T.  Chapman,  West  Mystic. 

Pound  No.  55 — Southwest  point  Andrews  Island. 
Fish  Caught — 70  black  fish,  20  sea  bass,  473  weak  fish,  100 
butter  fish,  23  barrels  flat  fish,  10  barrels  flounders,  50  alewives, 
4  barrels  porgies. 
C.  Henry  Noyes,  Mystic. 

Pound  No.  52 — South  side  Dodge's  Island. 

Pound  No.  67 — East  side  Dodge's  Island. 
Fish  Caught — 2  shad,  1,080  pounds  black  fish,  1,491  pounds 
weak   fish,   7,800  pounds   flat    fish,    5,640   pounds   flukes   and 
flounders,  70  pounds  mackerel,  650  pounds  porgies. 
Moses  H.  Wilcox,  Mystic. 

Pound  No.  53 — Southwest  Woodbridge  Island. 

Pound  No.  6c — East  Lydia  Island. 

Pound  No.  64 — East  Convents  Island. 

Pound  No.  92 — Southeast  Andrews  Island. 
Fish  Caught — 4,350  mackerel,  340  black  fish,  19,300  whiting, 
3,826    weak    fish,    5,400    butter  fish,    37,700   flat    fish,    10,800 
porgies,  5,275  flukes  and  flounders,  4,000  alewives. 

John  S.  Latham,  Noank. 

Pound  No.     1 — Off  Spencer's  Point. 
Pound  No.     2 — Southwest  point  Ram  Island. 
Pound  No.  14 — Southwest  point  Ram  Island. 
Pound  No.  15 — Southwest  point  Ram  Island. 
Pound  No.  16 — Extension  of  No.  15. 
Pound  No.  17 — On  flats  northwest  Ram  Island. 
Pound  No.  18 — Middle  of  Ram  Island  Bay. 
Fish  Caught— 75  black  fish,  2,960  flat  fish,  79  flukes. 
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William  P.  Latham,  Noank. 

Fish  Trap  No.  86— Bluff  Point. 

Fish  Caught — 418  black  fish,  8  sea  bass,  264  weak  fish, 
1,878  butter  fish,  1,029  flat  fish,  490  flounders,  73  eels,  672 
alewives,  6  king  fish,  4^  barrels  porgies. 

Clark  &  Burns,  Milford,  Conn. 

Fish  Caught — 25  shad,  350  striped  bass,  250  black  fish, 
225  weak  fish,  20,000  blue  fish,  10,210  flat  fish,  2,250  smelts, 
250  flukes  and   flounders,  2,400  eels,  2,100  frost  fish. 

Weight — 125  pounds  shad,  500  pounds  striped  bass,  575 
pounds  black  fish,  400  pounds  weak  fish,  5,000  pounds  blue 
fish,  8,170  pounds  flat  fish,  450  pounds  smelts,  775  pounds 
flukes  and  flounders,  800  pounds  eels. 

7,847  shad  caught  in  pounds. 
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RETURNS    OF    POUNDS    AND     TRAPS     FOR     THE 
YEAR  OF  1898, 


COMMENCING  AT  STONINGTON  ON    THE    EAST   AND    EXTENDING 

TO    MILFoRD    ON    THE   WEST. 
James  N.  Thompson,  Westerly,  Rhode  Island 

Pound  No.  70 — Southeast  Edward's  Island. 

Pound  No.  4 — South  side  of  East  Breakwater. 

Pound  No.  68 — West  end  Osborne's  Point. 

Pound  No.  69 — Southeast  Edward's  Island. 
Fish  Caught — 400  pounds  black  fish,    10,000    pounds   weak 
fish,  200  pounds  blue  fish,  100  pounds  butter  fish,  2,000  pounds 
flat  fish,  300  pounds  smelts,  1,600  pounds  flukes  and  flounders, 
400  pounds  eels. 
Frederick  W.  WTilliams,  Madison. 

Pound  No.  129 — Off  east  wharf. 

Pound  No.  30 — Inside  of  Pound  No.   129. 
Fish  Caught — 44  shad,  5  bushels  black  fish,    115   weak    fish, 
30  blue  fish,  24  bushels  butter  fish,  5  sturgeon,  10  bushels  flat 
fish,  8  bushels  flounders. 
Ebenezer  H.  Story,  Poquonock  Bridge. 

Pound  No.  88— Allen's  Point,  Groton. 

Pound  No.  99  Fish  House  Point,  Groton. 
Fish  Caught — 300  striped  bass,  165  black  fish,    4.000    weak 
fish,  3  barrels  flat  fish,  12  barrels  flukes  and  flounders,  10  eels, 
1,000  alewives,  100  barrels  porgies. 
Romeo  E.  Bassett,  East  River. 

Pound  No.  94 — West  Pound  on  Madison  line. 
Fish  Caught— 7  shad,  145  bUck  fish,  400  weak  fish,  10  blue 
fish,  1,200  pounds  butter  fish,  225    flat    fish,    284    flukes    and 
flounders. 
Samuel  M.  Coles,  Noank. 

Pound  No.  12 — Off  Long  Point,  Groton. 

Pound  No.  13 — Off  Lydia  Island. 

Pound  No.  86 — Off  Bluff  Point,  Groton. 
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Fish  Caught — 1,500  black  fish,  51  sea  bass,  12,800  weak  fish, 
104  blue  fish,  8,000  butter  fish,  10,000  flat  fish,  5,450  flukes 
and  flounders,  13,000  squids,  18,020  porgies,  500  alewives. 

Edwin  W.  Morgan,  Groton. 

Pound  No.  50 — East  of  Latham  Chase's. 
Fish  Caught — 1  shad,  30  striped  bass,  50  black    fish,    5,250 
weak  fish,  2  blue  fish,  295  butter  fish,,  119  flat  fish,  1,345  flukes 
and  flounders. 
Dowd  &  Redfield,  Madison. 

Pound  No.  36 — In  Bay  of  west  wharf. 

Pound  No.  37 — In  Bay  of  west  wharf. 
Fish  Caught — 143  shad,  28  black  fish,  890  weak  fish,  5  barrels 
butter  fish,  7  sturgeon,  2  barrels  flat  fish,   1    barrel    flounders, 
2  striped  bass,  1,264,000  menhaden. 
J.  McLean  and  A.  P.  Foote,  Stony  Creek. 

Pound  No.  59 — Roger's  Island,  west  of  Thimble  Island. 
Fish  Caught — 24  shad,  8  striped  bass,    132    black   fish,    246 
weak  fish,  785  flat  fish,  44  flounders,  650  alewives,    1    cod    fish, 
1  mullet,  1  porgie,  1  trout. 
Elliott  B.  Field,  East  River. 

Pound  No.  95 — Western  boundary  line  of  Madison. 
Fish  Caught — 6  shad,  200  pounds  black  fish,  150  weak  fish. 
John  S.  Latham,  Noank. 

Pound  No.  14 — Southwest  point  Ram  Island. 

Pound  No.  15 — Southwest  point  Ram  Island. 

Pound  No.  16 — Extension  of  No.  15. 

Pound  No.  17 — On  flats  northwest  of  Ram  Island. 

Pound  No.  18 — Middle  of  Ram  Island  Bay. 

Pound  No.  124 — Seal  Rocks. 
Fish  Caught — 4,078  flat  fish,  25  cod  fish,  5  eels,  20  perch. 
Frederick  N.  Burdick,  Westerly,  R.  I. 

Pound  No.  46 — Plumbush  Point,  Pawcatuck  River. 

Pound  No.  47 — Back  Osbrook  Point,  Pawcatuck  River. 

Pound  No.  48 — North  side  Breakwater,  Pawcatuck  River. 

Pound  No.  40 — South  side  west  end,  new  Breakwater. 

Pound  No.  89 — Off  Barn  Island,  Stonington. 

Pound  No.  121 — South  side  west  end  new  Breakwater. 
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Fish  Caught — 8  barrels  black  fish,  4,500  weak  fish,  30  blue 
fish,  8  barrels  butter  fish,  37  barrels  mackerel,  6j  barrels  flat 
fish,  8  barrels  smelt,  59  barrels  eels,  46  barrels  flukes  and 
flounders,  12,300  alewives. 

Fred  Ostman,  Stonington. 

Pound  No.        3 — Off  southwest  Rip  Rap. 

Pound  No.        6 — West  side  Stonington  Point. 

Pound  No.        7 — East  side  Stonington  Point. 

Pound  No.     45 — Little  Narragansett  Bay. 

Pound  No.     65 — Southwest  Whamphannock  Point. 

Pound  No.     66 — East  side  Whamphannock  Point. 

Pound  No.     84 — Off  Nate's  Pt.  .east  side  Stonington  harbor. 

Pound  No.    128 — Hall's  Island  Pawcatuck  River. 

Pound  No.    140 — Hall's  Island,  Pawcatuck  River. 
Fish  Caught — 9  shad,  1,175  pounds  black  fish,   247    barrels 
bait  fish,  30,563  pounds  mackerel,  1,600  pounds  butter  fish,  200 
pounds  sturgeon,  29,975  pounds  flat  fish,  14,045  pounds  flukes 
and  flounders,  12  barrels  alewives. 

James  P.  Clark,  East  Lyme,  (Niantic  P.  O.) 

Pound  No.    2 — East  side  Walker's  Island,  Waterford. 

Pound  No.   20 — Off  Millstone  point,  Waterford. 

Pound  No.   21 — Southeast  Goose  Island. 

Pound  No.   23 — Robert  Payne's  shore. 

Pound  No.  25 — Boundary  line  of  Payne  farm. 

Pound  No.  41 — Off  Crescent  Beach. 

Pound  No.  42 — Off  Robert  Payne's  farm. 

Pound  No.  57 — West  side  Millstone  point. 
Fish  Caught — 36  shad,  190  striped  bass,  7,100  black  fish,  12 
sea  bass,  12.400  weak  fish,  42  blue  fish,  17,202  butter  fish, 
11,500  flat  fish,  9,655  flukes  and  flounders,  31  eels,  16,600 
alewives,  80  cod  fish,  2,500  squids,  9,800  porgies,  7  Spanish 
mackerel,  500  mackerel. 
Charles  M.  Raymond,  East  Lyme,  (Niantic  P.  O.) 

Pound  No.  19 — North  side  Niantic  point. 

Pound  No.  23 — Off  Blood  point. 

Pound  No.  33 — Off  Champion  Point. 

Pound  No.  34 — Off  Champion  Point. 
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Pound  No.  91 — South  Wigwam  Rock. 

Pound  No.  100 — Off  Blood  point. 

Pound  No.  10 1 — South  Wigwam  Rock. 
Fish  Caught — 14  shad,  105  pounds  striped  bass,  2,600 
pounds  black  fish,  10,300  pounds  weak  fish,  50  pounds  blue 
fish,  2,650  pounds  butter  fish,  6,900  pounds  flat  fish,  7,500 
pounds  flukes  and  flounders,  20  pounds  eels,  4  barrels  squids* 
30  barrels  porgies,  8,000  alewives. 

John  F.  Bushnell,  Old  Saybrook. 

Pound  No.   73 — Next  west  Lighthouse. 
Fish  Caught — 4,224 shad,  26,560  alewives,  9  barrels  flounders, 
9  barrels  cod  fish.      (See  permit  No.  46.) 

Almerin  L.  Sherman,  East  Lyme,  (Niantic  P.  O.) 

Pound  No.   28 — West  side  Black  point. 

Pound  No  29 — West  side  Luce  fishworks. 

Pound  No.   30 — OffBeckwith  neck. 

Pound  No  31 — Off  Hatchett's  point. 
Fish  Caught — 4  barrels  black  fish,  yo  barrels  weak    fish,    6 
barrels  butter  fish,  19  barrels  flat  fish,    21    barrels    flukes    and 
flounders,  42  barrels  alewives^  10  barrels  menhaden. 

Charles  H.  Hurd  &  Co.,  Clinton. 

Pound  No.  80 — West  side  harbor,  off  Hammock  point. 
Fish  Caught — 2s  shad,  106  black  fish,  680    weak    fish,    385 
butter  fish,  2,187  ^at  fish,  739  flounders,  7,000  alewives,  83,100 
whitefish. 

Burns  &  Clark,  Milford. 
Pound  No.  — 
Fish    Caught — 2    shad,    240    striped    bass,    570    weak    fish, 
10,000  blue  fish,  12,140  pounds  flat  fish,    100    pounds    smelt, 
420  pounds  eels,  480  lobsters,    1,204    pounds    frost    fish,    300 
pounds  mackerel. 

Spencer  &  Ingham,  Old  Saybrook. 

Pound  No.  71 — Guard  House  Point. 
Fish  Caught — 1,478  shad,  25  black  fish,  7  barrels  flat    fish, 
9  barrels  flukes  and  flounders,  75  cod  fish. 
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Denison,  E.  &  Geo.  W.  Wilcox,  Stonington,  (Mystic  P.  0.)Ct. 
Pound  No.  132— Off  Schreecher's  Rock. 
Fish  Caught— 3,783    weak    fish,    1,800    butter   fish,    20,250 
porgies,  23,875  flat  fish,2,492  flukes  andflounders,  550  mackerel. 
Charles  H.  Noyes,  Mystic. 

Pound  No.  52— South  side  Dodge's  Island. 
Pound  No.  67— East  side  Dodge's  Island. 
Fish  Caught— 55  black  fish,  1,290  weak  fish,  7,200   porgies, 
13,950  flat  fish,  1,157  flukes  and  flounders,  250  whiting. 

Reuben  T.  Chapman,  West  Mystic. 

Pound  No.     55— Off  southwest  point  Andrew's  Island, 
Pound  No.     56— East  side  Mason's  Island,  opp.  fishworks. 
Pound  No.  i39_East  side  Mason's  Island. 
Fish  Caught— 150  pounds  black  fish,  16^  barrels  weak  fish, 

30  barrels  flukes  and  flounders. 

David  C.  Dibble,  Westbrook. 

Pound  No.  58 — Lewis  Bay,  west  fishery. 
Fish  Caught— 260  shad,  43  black  fish,   3    weak    fish,    1,250 
butter  fish,  2,850  flat  fish,    220    flukes    and    flounders,    2,750 
alewives. 

Russell  W.  Gavitt,  Waterford. 

Pound  No.  38 — Near  Millstone  point. 
Pound  No.  39 — Continuation  of  No.  38. 
Pound  No.  40 — Seventy-five  rods  southeast  Nos. 38  and  39. 
Pound  No.  99 — Near  Pleasant  Beach. 
Fish  Caught — 36  barrels  "mixed"  fish. 

Samuel  Dolph,  Guilford. 

Pound  No.  104 — Guilford,  Round    Rock,   Guilford   harbor. 
Fish  Caught — 6  shad,  40,000  white  fish,  25  butter  fish. 

Ellery  Barber,  Westerly,  R.  I. 

Pound  No.  72 — Northeast  end  Breakwater. 
Fish  Caught — 60  barrels  mackerel,   5    barrels    sea    bass,    75 
barrels  weak  fish,  5  barrels  black  fish,  25  barrels  flat  fish,  1  barrel 
smelts,  10  barrels  flounders,  15   barrels  eels,   10  barrels    butter 
fish,  10  barrels  frost  fish. 
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Tristam  D.  Babcock,  Westerly,  R.  I. 

Pound  No.  6 1 — Point  of  rocks,  Pawtucket  River. 

Pound  No.  62 — Barn  Island. 

Pound  No.  63 — Rhodes'  Folly,  Pawtucket  Bay. 
Fish  Caught — 20  shad,  80  striped  bass,  1,110  black  fish,   20 
weak  fish,  7,925  flat  fish,  1,200  smelts,  75  flukes  and  flounders, 
1,000  eels. 

Abel  Babcock,  Westerly,  R.  I. 

Pound  108 — East  side  Osbrook  Point. 
Fish  Caught — 100   pounds   smelts,  200  pounds    eels,    1,000 
alewives. 

Moses  H.  Wilcox,  Mystic. 

Pound  No.   53 — Southwest  Woodbridge   Island. 

Pound  No.  60 — East  Lydia  Island. 

Pound  No.  64 — Ea«t  Convents  Island. 

Pound  No.  92 — Southeast  Andrews  Island. 
Fish  Caught — 600  black  fish,  4,060  weak  fish,  20,000  butter 
fish,  35,800   flat  fish,  6,305  flukes  and  flounders,   3,600  whiting 
42,800  porgies. 

Edwin  R.  Kelsey,  Branford. 

Pound  No.  81— Off  Cow  and  Calf  Rocks. 

Pound  No.  82 — Off  Darrow's  Island. 

Pound  No.  83— Off  Guinon  Reef. 
Fish  Caught — 12  shad,  300  pounds   weak  fish,   200  pounds 
black  fish,  1,000  pounds  flat  fish. 

Albert  B.  Dowd,  Stony  Creek. 

Pound  No.  96 — South  of  Little  Island,  Branford. 
Pound  No.  97 — South  of  Little  Island,  Branford. 
Fish  Caught — 102  shad,  523  pounds  black   fish,   66   pounds 
sea  bass,  332  pounds  weak  fish,  600  pounds  flat  fish. 

Edward  P.  Clark,  Stonington. 

Pound  No.  87 — Willow  Tree  Point. 
Fish  Caught — 750  pounds   flat  fish,   600   pounds    eels,    600 
alewives. 
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FYKE  AND  COVE  NETS  1897-98, 

Olin  H.  Porter,  East  Windsor,  1897. 

Fyke  set  in  Scantic  River. 

Fish  Caught— 25,000  alewives,  500  perch  25  pickerel,  500 
suckers. 

Elliott  W.  Ely,  Hadlyme. 

Cove  net — In  Seldens  and  North  coves. 

Fish  Caught — 1,050  pounds  pickerel,  2, 100  pounds  suckers, 
1,050  pounds  roach. 

Elwood  F    Belden,  Rocky  Hill. 

Fyke  set — Mouth  Goff's  Brook. 

Fish  Caught — 600  alewives,  500  perch,  3,000  suckers. 

S.  Daniels  &  Sons,  Hamburgh. 

Fish  Caught — 1,720  pounds  roach,  perch  and  suckers,  151 
pounds  eels,  103  pounds  pickerel. 
S.  Daniels  &  Sons,  Hamburgh,  1898. 

Fish    Caught — 912    pounds    pickerel,    673    pounds    perch 
1,342  pounds  eels,  6,629  pounds  mullet. 


Weight  of  Fish  taken  in  Pounds,  Traps  and  Fykes,  \  897-98, 


Kind  of  Fish. 


Mackerel 

Blue  Fish 

Weak  Fish , 

Black  Fish 

Flukes  and  Flounders. 

Flat  Fish 

Striped    Bass 

Butter  Fish 

Smelts 

Sturgeon 

Sea  Bass < 

Cod 

Eels 

Porgies 

Squids 

Whiting 

Frost  Fish 

Menhaden 

Mixed  Fish 


1897 


17.430 

8,66l 

81,650 

*9.393 

98,472 

207,641 

6,547 
23,441 
i4,965 

2,281 

765 
560 

i3>254 

89,345 

4,400 

40,000 

2,100 

,000,000 

32,000 


1,662,915 


33,965 
2,840 

233.834 

35,!6i 

171,568 

208.257 

2,885 

30,910 

4  060 

1,230 

102 

853 
15.952 

64,415 
7,800 

39>I5o 

3,204 

962,000 

137,000 


1,716,176 


Total. 


51.395 
II,50I 

315,484 

54,554 

270,040 

415,898 

9,432 

54,35i 
19,025 

3»5ii 
867 

'     i>4i3 

29,216 

i53,76o 

12,200 

79^50 

5.304 

1,962,000 

69,000 


^,SiQ,ioi 
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PERMITS  GRANTED 


FOR  THE  USE  OF  TWO  AND    ONE-HALF   INCH    MESH   NETS,    AND 
CATCH    OF  1897. 

No.     i.     William  H.  Cotton,  Cromwell. 

Fish  Caught.      53,490  alewives,  350  perch,  750  suckers,  50 
bullheads 

Weight.      75  pounds  perch,  750  pounds  suckers,  25  pounds 
bullheads. 
No.  2.     James  H.  Fraser,  Cromwell. 

Fish  Caught.      57,005  alewives,  2,075  perch,  3,352  suckers. 

Weight.      1,037  pounds  perch,  3,352  pounds  suckers. 
No.  3.     William  L.  Fraser,  Cromwell. 

Fish  Caught.     66,145  alewives,  101  perch,  80  suckers. 

Weight.     50  pounds  perch,  85  pounds  suckers. 
No.  4.     Charles  A.  Whaples,  Cromwell. 

Fish  Caught.     45,500  alewives,   500  perch,    950    suckers, 
100  bullheads. 

Weight.      210    pounds    perch,    600    pounds    suckers,    15. 
pounds  bullheads. 
No.  5.      Charles  Ohlson,  Portland. 

Fish  Caught.     30,000  alewives,  1  pickerel,  20  perch. 

Weight.      2  pounds  pickerel,  6  pounds  perch. 
No.  6.     Alvin  F.  Taylor,  Cromwell. 

Fish  Caught.      53,490  alewives,   300   perch,    750    suckers, 
50  bullheads. 

Weight.      75  pounds  perch,  750pounds  suckers,  25  pounds 
bullheads. 
No.  7.     Fox  Brothers,  East  Hartford. 

Fish  Caught.     366,847,  alewives. 
No.  8.     Charles  H.  Hanmer,  Wethersfield, 

Fish  Caught.     548  barrels  alewives,  12,602^ alewives. 

Weight.      375   pounds  perch,    1,064    pounds    suckers,    47 
pounds  shad. 
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No.  9.     Arthur  Thresher,  Hartford, 

Fish  Caught.       alewives,  pickerel,  perch,  bullheads. 
Weight. 

No.  10.      Daniel  L.  Tallcott,  Glastonbury. 

Fish  Caught.  35,820  alewives,  11  pickerel,  72  perch,  132 
suckers,  5  bullheads,  5  shad,  12  carp. 

Weight.  20  pounds  pickerel,  20  pounds  perch,  105 
pounds  suckers,  2  pounds  bullheads,  5  pounds  carp. 

No.  11.     A.  Clark  Smith,  Cromwell. 

Fish  Caught.     67,671  alewives,  621  perch,  1,180   suckers. 
Weight.      310  pounds  perch,  1,180  pounds  suckers. 

No.  12.     Edward  F.  Markham,  Portland. 
#      Fish  Caught.     No  report. 
No.  13.     John  F.  Walker,  Portland. 
Fish  Caught.     No  report. 

No.  14.      Charles  Smith,  and  Fred  Smith,  Jr.,  Cromwell. 

Fish  Caught.  38,000  alewives,  8  pickerel,  500  perch, 
1,100  suckers,  50  bujlheads. 

Weight.  10  pounds  pickerel,  240  pounds  perch,  1,100 
pounds  suckers,  25  pounds  bullheads. 

No.  15.     Elwood  F.  Belden,  Rocky  Hill. 

Fish  Caught.  152,000  alewives,  600  suckers,  25  lamphrey 
eels. 

Weight.      375  pounds  suckers. 
No.  16.     John  F.  Bushnell,  Old  Saybrook. 

Fish  Caught.     See  report  of  Pound  No.  73. 
No.  17.     Aaron  Smith,  Warehouse  Point. 

Fish  Caught.  17,500  alewives,  3  pickerel,  3  perch,  800 
suckers,  1  muscalonge,  2  carp. 

Weight.     4  pounds  pickerel,  2  pounds  perch,  400  pounds 
suckers,  8  pounds  muscalonge,  14  pounds  carp. 
No.      18.      Henry  E.  Spencer,  Higganum. 

Fish  Caught.  23,000  alewives,  20  pickerel,  450  perch, 
400  suckers. 

Weight.     24    pounds    pickerel,    198    pounds    perch,    200 

pounds  suckers. 
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No.  19.     Charles  A.  Clark,  Higganum. 

Did  not  fish. 
No.  20.     Josiah  L.  Miner,  and  Charles  F.  Leibert,  Hartford. 

Fish  Caught.     No  report. 
No.  21.     William  H.  Dickinson,  Middletown. 

Fish  Caught.      172  alewives,   1    pickerel,    33   suckers,    52 
bullheads. 

Weight.     2  pounds     pickerel,     48     pounds    suckers,     52 
pounds  bullheads. 

No.  22.     William  McCabe,  Hartford. 

Fish  Caught.     No  report, 
No.  23.     Newton  D.  Merwin,  Higganum. 

Fish  Caught.     2,250  alewives,  22  perch. 
No.  24.     Charles  Smith,  Cromwell.  • 

Fish  Caught.      1,300  alewives.  30  suckers. 

Weight.     30  pounds  suckers. 
No.  25.     Wilbur  L.  Hall,  Shailerville. 

Fish  Caught.     No  report. 
No.  26.     Edward  W.  Button,  Portland.  / 

Fish  Caught.     No  report. 
No.  27.     Winthrop  Buck,  Wethersfield. 

Fish  Caught.     420,  252  alewives,  25  pickerel,    250    perch, 
150  suckers. 

Weight.     20    pounds   pickerel,    62     pounds    perch,     150 
pounds  suckers. 
No.  28.     James  F.  Spencer,  Moodus. 

Fish  Caught.     No  report. 
No.  29.     Twillcott  Brothers,  Naubuc. 

Fish  Caught.     400,000  alewives,    12    pickerel,    75    perch, 
100  suckers,  300  bullheads. 

Weight.      2[     pounds    pickerel,    16    pounds     perch,     150 
pounds  suckers,  50  pounds  bullheads. 
No.  30.     Walter  Roberts,  Silver  Lane. 

Fish  Caught.      18,540  alewives,  3   pickerel,   19    perch,    48 
suckers,  14  shad,  2  German  carp. 

Weight.     4  pounds  pickerel,  10  pounds  perch,  30  pounds 
suckers. 
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No.  31.     Dennis  F.  Brown,  East  Berlin. 

Fish  Caught.  4,061  alewives,  508  perch,  838  suckers,  2 
German  carp. 

Weight.  325  pounds  perch,  1,225  pounds  suckers,  12 
pounds  carp. 

No.  32.     George  W.  Leavenworth,  Hartford. 

Fish  Caught.  1,800  alewives,  2  pickerel,  79  perch,  90 
bullheads. 

Weight.  4  pounds  pickerel,  23  pounds  perch,  38  pounds 
bullheads. 

No.  33.     John  and  Robert  Bartman,  Hadlyme. 

Fish  Caught.  500  alewives,  13  pickerel  325  perch,  325 
suckers. 

Weight.  20  pounds  pickerel,  118  pounds  perch,  325 
pounds  suckers. 

No.  34.     Ira  G.  Bailey  and  William  H.  Goff,  Higganum. 

Fish  Caught.  2,000  alewives,  30  pickerel,  35  perch,  175 
suckers,  65  bullheads. 

Weight.  18  pounds  pickerel,  30  pounds  perch,  no 
pounds  suckers,  30  pounds  bullheads. 

No.  35.     Samuel  P.  Anderson,  Hamburgh. 

Fish  Caught.  4,800  alewives,  24  pickerel,  36  suckers,  100 
shad. 

Weight.      12  pounds  pickerel,  25  pounds  suckers. 

No.  36.     Frank  D.  Waterhouse,  Tylerville. 
Fish  Caught.     No  report. 

No  40.     Jabez  L.  Woodbridge,  Warden,  Wethersfield". 
Fish  Caught.      20,575  alewives. 

N0.42.     William  H.  Keehner,  Hartford. 

Fish  Caught.     36,000  alewives,  150  suckers. 
Weight.      120  pounds  suckers. 

No.  43.     Albert  H.  Zuber,  North  Haven. 

Fish  Caught.     3,934  alewives,  96  suckers,  25  bullheads. 
Weight.      57  pounds  suckers,  1  1  pounds  bullheads. 
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No.  45.     Elliot  W.  Ely,  Hadlyme. 

Fish  Caught.     25,500  alewives,  7  shad. 

No.  49.     Seth  Paddock,  Little  River. 

Fish  Caught.  239  alewives,  14  pickerel,  30  perch,  35 
suckers,  32  shad 

Weight.  11  pounds  pickerel,  1 1  pounds  perch,  23  pounds 
suckers. 
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PERMITS  GRANTED. 


FOR     THE    USE   TWO   AND    ONE-HALF    INCH     MESH     NETS     AND 
CATCH    OF    1898. 

No.  I.    William  H.  Cotton,  Cromwell. 

Fish  Caught.  29,000  alewives,  18  pickerel,  380  perch,  700 
suckers,  175  bullheads. 

Weight.    30    pounds    pickerel,    190    pounds    perch,    700 
pounds  suckers,  85  pounds  bullheads. 
No.  2.    James  H.  Fraser,  Cromwell. 

Fish  Caught.  32,500  alewives,  25  pickerel,  625  perch, 
2,670  suckers. 

Weight.  50  pounds  pickerel,  469  pounds  perch,  3,475 
pounds  suckers. 

No.  3.    William  L.  Fraser,  Cromwell. 

Fish  Caught.  40,600  alewives,  9  pickerel,  240  perch,  1,140 
suckers. 

Weight.  6  pounds  pickerel,  117  pounds  perch,  1,140 
pounds  suckers,  266  pounds  eels. 

No.  4.    A.  Clark  Smith,  Cromwell. 

Fish  Caught.  45,400  alewives,  62  pickerel,  482  perch, 
1,412  suckers. 

Weight.     140  pounds   pickerel,  338   pounds   perch,     3495 
pounds  suckers. 
No.  6.    Alvin  F.  Taylor,  Cromwell. 

Fish  Caught.  12,050  alewives.  71  pickerel,  501  perch, 
1,500  suckers,  9  bullheads. 

Weight.  80  pounds  pickerel,  172  pounds  perch,  1500 
pounds  suckers,  4  pounds  bullheads. 

No.  6  A.    Arthur  Fox  Taylor,  Cromwell. 

Fish  Caught.  8,000  alewives,  20  pickerel,  100  perch,  800 
suckers. 

Weight.  18  pounds  pickerel,  40  pounds  perch,  800  pounds 
suckers. 
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No.     5.     Charles  Smith  and  Fred  Smith,  Jr.,  Cromwell. 

Fish  Caught.     25,000  alewives,   24    pickerel,    500    perch, 
2,000  suckers,  175  bullheads. 

Weight.     48  pounds  pickerel,   125   pounds    perch,    1,000 
pounds  suckers,  87  pounds  bullheads. 
No.  7.     Fox  Brothers,  East  Hartford. 

Fish  Caught.     210,704  alewives. 
No.  8.     Charles  H.  Hanmer,  Wethersneld. 

Fish  Caught.      13,151  alewives  3  German  carp. 

Weight.     983  pounds  perch,  2,106  pounds  suckers. 
No.  9.     Seth  Paddock,  Little  River. 

Fish  Caught.      1  alewife,  5   pickerel,  2  perch  34    suckers, 
5  bullheads. 

Weight.     2  pounds  pickerel,  ]/2    pound   perch,    8    pounds 
suckers,  ij£  pounds  bullheads. 
No.  10.     Daniel  L.  Tallcott,  Glastonbury. 

Fish  Caught.      10,380  alewives,  3  pickerel,  54  perch,    504 
suckers. 

Weight.      8  pounds  pickerel,  13  pounds  perch,  290  pounds 
suckers.    ' 
No.  11.     John  G.  Cornwell,  Rocky  Hill. 

Fish  Caught.      105,000  alewives,  75   picjcerel,   500    perch, 
4,000  suckers,  200  bullheads. 

Weight.      100  pounds  pickerel,  150  pounds    perch,    2,000 
pounds  suckers,  25  pounds  bullheads. 
No.  12.     Edward  F.  Markham,  Portland. 

Fish  Caught.      23,210  alewives,    146  pickerel,   220   perch, 
460  suckers. 

Weight.      70     pounds     pickerel,     60    pounds    perch,    225 
pounds  suckers. 
No.  13.     John  F.  Walker,  Portland. 

Fish  Caught. 
No.  14.    *James  Egan,  Wethersneld. 

Fish  Caught.     889  alewives,  134  perch,   314    suckers,    56 
bullheads. 

Weight.     39  pounds  perch,  173  pounds  suckers,  19  pounds 
bullheads. 
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No.  1 5 .    Arthur  Thresher,  Hartford. 

Fish  Caught.     125,450  alewives. 

Weight.  43  pounds  pickerel,  4,300  pounds  perch,  950 
pounds  suckers,  580  pounds  bullheads.  38  pounds  eels. 

No.  16.    Ira  G.  Bailey  &  Wm.  H.  GofT,  Higganum. 

Fish  Caught.    2000  alewives. 
No.  17.    Aaron  Smith,  Warehouse  point. 

Fish  Caught.    10,000  alewives,  300  suckers. 

Weight.    300  pounds  suckers,  25  pounds  German    carp. 

No.  18.    Henry  E.  Spencer,  Higganum. 
No  report. 

No.  19.    Edward  W.  Button,  Portland. 
No  report. 

No.  20.    William  T.  McCabe,  Hartford. 

Fish  Caught.  97,440  alewives,  47  pickerel,  1200  perch, 
2800  suckers,  900  bullheads. 

Weight.  25  pounds  pickerel,  225  pounds  perch,  1350 
pounds  suckers,   205  pounds  bullheads. 

No.  21.    William  E.  Smith,  Hartford. 

Fish  Caught.    33,000  alewives,  30  pickerel. 

Weight.  40  pounds  pickerel,  150  pounds  perch,  500 
pounds  suckers. 

No.  22.    William  H.  Keehner,  Hartford. 

Fish  Caught.  27,500  alewives,  24  pickerel,  85  perch. 
1550  suckers,  60  bullheads. 

No.  23     Elwood  F.  Belden,  Rocky  Hill. 
Did  not  fish. 

No.  24.    Fred  J.  Smith,  Cromwell. 

Fish  Caught.     17,000   alewives,  275  perch,    1000    suckers, 
Weight.    68  pounds  perch,  500  pounds  suckers. 

No.  25.  ,  August  C.  Shultze,  East  Hartford. 

Fish  Caught.  600  alewives,  8  perch,  35  suckers,  10  bull- 
heads. 

Weight.    6  pounds   perch,  23  pounds   suckers,    7   pounds 

bullheads. 
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No.  25  A.    Wilbur  L.  Hall,  Shailerville. 

Fish  Caught.  22,800  alewives,  16  pickerel,  25  perch,  200 
suckers. 

Weight.  24  pounds  pickerel,  12  pounds  perch,  250 
pounds  suckers. 

No.  26.    W.  H.  Arnold,  Shailerville. 

Fish  Caught.  48,680  alewives,  10  pickerel,  80  perch,  186 
suckers,  6  bullheads. 

Weight.  12  pounds  pickerel.  39  pounds  perch,  140 
pounds  suckers,  5    pounds  bullheads. 

No.  27.    Winthrop  Buck,  Wethersfield. 

Fish  Caught.     1 13,952  alewives,  200  suckers,  50  bullheads. 
Weight.    200  pounds  suckers,  20  pounds  bullheads. 

No.  28.    W.  H.  Dickinson,  Middletown. 

Fish  Caught.  13  alewives,  5  perch,  70  suckers,  50  bull- 
heads. 

Weight.  2  pounds  perch,  88  pounds  suckers,  26  pounds 
bullheads. 

No.  29.    Elliott  W.  Ely,  Hadlyme. 

Fish    Caught.    40    barrels  alewives,    7    barrels   suckers,    7 
barrels  roach,  7  barrels  pickerel,  7  barrels  bullheads. 
No.   30.    Charles  J.  Ohlson,  Portland. 

Fish  Caught.  2599  alewives,  11  pickerel,  35  perch,  40 
suckers. 

No.  31.    Dennis  F.  Brown  &  Abram  Y.  Burgess,  East  Berlin. 

Fish  Caught — 2300  alewives,  250  perch,  932  suckers,  370 
bullheads. 

Weight.    78    pounds    perch,    1 5 13    pounds     suckers,     92 
pounds  bullheads. 
No.  32.    Leon  C.   Taylor,  Cromwell. 

Fish  Caught.  25,559  alewives,  19  pickerel,  275  perch, 
700  suckers,    200  bullheads. 

Weight.  25  pounds  pickerel,  191  pounds  perch,  650 
pounds  suckers,  100  pounds  bullheads. 

No.  33.    John  Bartman,  Hadlyme. 
Did  not  fish. 


REPORT   OF   FISH    AND    GAME   COMMISSIONERS.  35 

No.  34.    Charles  A.  Clark,  Higganum. 
Did  not  fish. 

No.   35.    Charles  E.  Billings,  Rocky   Hill. 
Fish  Caught.    49,227  alewives. 

No    36.    Frank  D.  Waterhouse,  Tylerville. 
No  report. 

No.  37.    Joseph  E.  Fish,  Warehouse  point. 
Fish  Caught.    375  alewives,  600  suckers. 

No.  38.    Henry  C.  Douglass,  Windsor  Locks. 

Fish  Caught.    2206  alewives,  1  pickerel,  374  suckers. 
Weight.    2  pounds  pickerel,  345  pounds  suckers. 

No.  39.    Charles  C.  Chamberlain,  Middletown. 

Fish  Caught.  600  alewives,  22  pickerel,  175  perch,  300 
suckers,  75  bullheads. 

Weight.  25  pounds  pickerel,  85  pounds  perch,  225 
pounds  suckers,  38  pounds  bullheads. 

No.  40.    Daniel  B.  St.  John,  Hartford. 
No  report. 

No.  41.    Walter  Roberts,  Silver  Lane. 

Fish  Caught     500  alewives,  18  perch,  36  suckers. 
Weight.    5  pounds  perch,  15  pounds  suckers. 

No.  42.    James  F.  Spencer,  Moodus. 

Fish  Caught.    1500  alewives,  35  pickerel,    200  perch    550 

suckers. 

No.  43.    David  C.  Dibbfe,  Westbrook. 
(See  pound  No.  58  report.) 

No.  44.    Olin  H.  Porter,  East  Windsor  Hill. 

Fish  Caught.    5000  alewives,  20  pickerel,  2450  suckers. 

Weight.    30  pounds  pickerel,  2450  pounds  suckers. 
No.  45.    Jabez  L.  Woodbridge,  Warden,  Wethersfield. 

Fish  Caught.     191,448  alewives. 

No   46.    John  F.  Bushnell,  Old  Saybrook. 

Fish  Caught.    26,560  alewives.  9  barrels  flounders,   9  bar- 
rels cod  fish. 
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No.  47.    Robert  J.  Lee,  Moodus. 

Fish  Caught.    15,000  alewives,  800  suckers. 

No.  48.    George  &  Elmer  Twillcott,  Naubuc. 

Fish  Caught.  500,000  alewives,  106  pickerel,  2250  perch, 
3250  suckers,  300  bullheads. 

Weight.  80  pounds  pickerel,  560  pounds  perch,  4000 
pounds  suckers,  50  pounds  bullheads. 
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CONNECTICUT  SHAD  CATCH,  1897. 


John  F.  Bushnell,  Old  Saybrook 4,817 

Benjamin  C.  Clark,  Saybrook 4j2oo 

Elwood  F.  Belden,   Rocky  Hill 2,900 

John  W.  Tryon,  East   Hampton 2,842 

Spencer  &  Ingham,  Saybrook 2,711 

Samuel  Sizer,  Old   Saybrook 2,439 

Charles  V.  Miller,  Old  Lyme 2,254 

Elliott  W.  Ely,  Hadlyme 2,140 

Brainard  &  Hall,  Shailerville 2,045 

William  H.  Flint,  Old  Lyme 2,004 

David  E.  Dingwell,  Saybrook ...  1,925 

Herbert  E.  Banning,  Brockway I,913 

Charles  F.   Hall,  Hamburgh 1*854 

John  Bartman,  Hadlyme. i,75i 

George  C.  Francis,  Chester 1,700 

Franklin  O.  Tyler  Shailerville 1,664 

Osbert  S.  Comstock,  Essex,   r,6oo 

Charles  Williams,  Old  Saybrook 1,600 

F.  P.  Crittenden  &  Son,  Higganum 1,442 

James  H.  Frazer,  Cromwell 1,463 

S.  Hale  &  Son,  Wethersfield 1,389 

Henry  Huntley,  Hamburgh i,359 

Frank  D.  Waterhouse,   Shailerville 1, 295 

Rand  &  Beckwith,  Hamburgh ^254 

Frank  N.  Hall,  Hamburgh 1,227 

Joseph  N.  Ely,  Hadlyme 1,222 

B.  B.  Collins,  Chester, 1,222 

A.  P.  Crittenden,  Westbrook 1,1 74 

Jared  S.  Daniels,  Hamburgh 1,119 

William  L.  Fraser,  Cromwell, 1,106 

Edward  Simpson,  Hadlyme 1,080 

John  O.  Brainard,  Haddam 1,073 

Alvin  F.  Taylor,  Cromwell 1,041 

William  H.  Cotton,  Cromwell 1,041 

Henry  T.  Smith,  Haddam 854 

David  C.  Dibble,  Westbrook 835 
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Harry  Bartman,  East  Haddam 640 

Frederick  M.  Hollister,  South  Glastonbury 573 

Newton  D.  Merwin,  Haddam 525 

Andrew  C.  Smith,  Cromwell 490 

William  E.  Mitchell,  Higganum 460 

Nathan  Damon,  Brockway 445 

John  Carey,  Windsor 395 

J.  Albert  Goddard,  Windsor 369 

Frank  E.  Holmes3  Rocky  Hill 292 

H.  W.  Talcott,  East  Windsor 272 

Goff  &  Bailey,  Higganum 215 

Charles  N.  Griswold,    Poquonock 210 

Bond  &  Weeks,  Stratford 210 

Henry  J.  Moran,  Windsor  Locks 209 

Bailey  &  Goff,  Higganum 200 

F.  Chalker,  Haddam, 142 

Samuel  E.  Phelps,  Windsor 134 

James  Cardiff,  Milford 116 

Henry  E.  Spencer,   H  addam 116 

Samuel  P.  Anderson,  Hamburgh 100 

Clark  &  Wilbraham,  Poquonock 94 

Chas.  Smith,  &  Fred  Smith,  Jr.,  Cromwell 90 

Levi  Slie  &  Son,  Shelton 82 

Winthrop  Buck,  Wethersfield 76 

Edgar  Smith,  Haddam 31 

Charles  S.  Blackman,  Shelton 15 

Aaron  Smith,  Warehouse  Point 13 

Charles  F.  Weed,  Stratford 12 

Olin  H.  Porter,  East  Windsor •  •  •  •  1 1 

Dennis  F.  Brown,  East  Berlin 344 

Levi  D.  Fairbanks,  Windsor 124 

Shad  at  Shelton  for  propagating  purposes 1018 

Shad  at  Poquonock  for  propagating  purposes 1308 

Total 73^67 
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CONNECTICUT  SHAD  CATCH,  1898. 


John  F.  Bushnell,  Old  Saybrook 4j224 

Elliott  W.  Ely,  Hadlyme 3'34o 

Elwood  F.  Belden,  Rocky  Hill 2,800 

John  W.  Tryon,  East  Hampton  •  •  •  • 2,800 

Herbert  E.  Banning,  Brockway  ....•••• 2,620 

William  L.  Fraser,  Cromwell 2,563 

Benjamin  C.  Clark,  Saybrook 2,505 

Samuel  Sizer,  Saybrook 2,488 

William  H.  Flint,  Old  Lyme 2,459 

S.  Hale  &  Son,  Wethersfield 2,310 

F.  J.  Moshier  &  C.  H.  Hall,  Hadlyme 2,208 

Osbert  S.  Comstock,  Essex 2,221 

George  C.  Francis,    Chester 2,175 

Franklin  O.  Tyler,    Shailerville 2,157 

Joseph  N.  Ely.  Hadlyme 2,131 

Jared  S.  Daniels,  Hamburgh 1,908 

R.  C.  Brockway  &  Wm.  Saunders,  Deep  River 1,900 

Charles  V.  Miller,  Lyme 1,861 

David  E.  Dingwell,   Higganum 1,847 

W.  L.  Hall  &  D.   C.  Brown,  Haddam 1,743 

Thomas  J.  O'Neil,  et  al.,  Windsor 1,652 

W.  H.  Arnold  &  A.  Graves,  Haddam 1,642 

Alvin  F.  Taylor,  Cromwell 1,600 

Charles  F.    Hall,  Hamburgh 1,591 

John  Bartman  &  Wm.  Adams,  Hadlyme 1,541 

Spencer  &  Ingham,  Old  Saybrook, 1,478 

Charles  Williams,  Old  Saybrook i,425 

Henry  Huntley,  Hamburgh i,374 

John  O.  Brainard,  Shailervlile i,327 

Nathan  Damon,  Brockway 1,224 

A.  P.  Crittenden,  Westbrook 1,1 79 

A.  Clark  Smith,  Cromwell 1,020 

William  R.  Chapman,  Moodus 1,004 

Harry  C.  Griswold,  Poquonock •  •  •  • 968 

H.  H.  Clark,  Tylerville 952 

William  H.  Cotton,  Cromwell 94° 
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George  W.  Thompson,  East  Haddam 906 

Charles  T.  Elliott,  Windsor 871 

Frederick  M.  Hollister,  South  Glastonbury 865 

Henry  T.  Smith,  Haddam 862 

James  H.  Fraser,    Cromwell 817 

E.  S.  Clark  &  H.  H.  Wilbraham ,  Poquonock 746 

Charles  H.  Miller,  Middletown 740 

Leon  O.  Taylor,  Cromwell 724 

Willard  A.  Thrall,  Windsor 700 

Frank  L.  Shipmaker,  Rocky  Hill 65 1 

Frank  E.  Holmes,  Rocky  Hill 592 

Charles  E.  Billings,  Rocky  Hill 527 

Arthur  F.  Taylor,   Cromwell 550 

Wilbur  F.  Bassett,  Windsor. 506 

John  Carey,  Windsor 505 

William  E.  Smith,   Hartford 439 

John  H.  Hosley,  Windsor 354 

Dennis  F.  Brown,  East  Berlin 303 

W.  L.  Spencer,  Higganum 265 

David  C.  Dibble,  Westbrook 260 

Charles  Smith,  &  Fred  Smith,  Jr.,  Cromwell 250 

James  F.  Spencer,  Moodus 250 

John  G.  Comwell,  Rocky  Hill 235 

John  M.  Keeney,  Windsor 216 

J.  Albert  Goddard,  Windsor no 

Winthrop  Buck,  Wethersfield 104 

Albert  B.  Dowd,  Stoney  Creek 102 

Samuel  E.  Phelps.  Windsor 80 

Rollin  J.  Carroll,  Windsor 77 

Owen  E.  Goslee,  Windsor 71 

J.  Edwin  Mayhew,  Windsor 44 

Wilfred  Colleret,  Windsor 36 

James  N.  Stone,  Windsor 31 

Shad  taken  at  Shelton  for  propagating  purposes 514 


Total 93,45° 
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SHAD 


CAUGHT    IN    CONNECTICUT    FROM    1890   TO    1898, 
INCLUSIVE. 


Number. 
34,3i8 

22,462 
18,965 
41,253 

31,145 
62,597 
57,3i8 

73,367 
93,450 
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SPECIAL   PROTECTORS   OF   FISH   AND    GAME. 


Edson  L.  Perkins,  Litchfield,  Conn. 

Charles  N.  Ellsworth,  Collinsville,  Conn. 

Theodore  D.  Adams,  Seymour,  Conn. 

George  W.  Eaton,  Stafford  Springs,  Conn. 

William  C.  Hart,    Plainville,  Conn. 

Jeremiah  G.  Dunbar,  New  London,  Conn. 

Elton  E.  Warren,  New  Hartford,  Conn. 

Henry  M.  Ailing,  New   Haven,  Conn. 

Thomas  PL  Ward  Lebanon,  Conn. 

Andrew  W.  Loomis,  Willimantic,  Conn. 

Charles  B.  Wyllys,  Mansfield  (Eagleville  P.  O.),  Conn. 

John  T.  Underhill,  Jr.,  New  Milford  (Gaylordsville  P.  O.),  Ct. 

Samuel  B.  Pendleton,  Stonington,  Conn. 

Forester  Keeler,  Bridgeport,  Conn. 

Apollos  S.  Bugbee,  Saybrook,  Conn. 

Lodowick  B.  Brockway,  Lyme  (Brockway  P.  O.),  Conn. 

Columbus  Reed,  West  Granby,  Conn. 

Charles  Dart  Meeker,  Bethel,  Conn. 

Hiram  I.  Wildman,  Kent,  Conn. 

James  W.  Begg,  Ansonia,  Conn 

M.  Carleton  Rodgers,  Newtown,  Conn. 

John  P.  Thorpe,  Salisbury,  Conn. 

Eugene  C.  Potter,  New  Britain,  Conn. 

Frank  A.  Snell,  Ansonia,  Conn. 

James  E.  Smith,  Killingly,  Conn. 

Patrick  J.  O'Connell,  Norfolk,  Conn. 

Charles  D.  Cook,  Hamden,  Conn. 

Clark  D.  Mackey,  Ellington,  Conn. 

Charles  Taussig,  Hartford,  Conn. 

DeWitt  C.  Stevens,  Bristol  (Forestville  P.  O),   Conn. 

Thomas  Hayes,  Woodbridge,  Conn. 

William  A.  Foley,  East  Hartford,  Conn. 

Nelson  F.  Taylor,  Berlin  (Kensington  P.  O.),  Conn. 

J.  Albert  Godard,  Windsor,  Conn. 

Lewis  Jerome  Taylor,  Glastonbury  (South  Glastonbury  P.  O.),  Ct. 

John  M.  Foote,  Jr.,  West  Hartford,  Conn. 
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Ed.  J.  Buckingham,  Huntington,  Conn. 

L.  Sidney  Cowles,  Windsor  Locks,  Conn. 

Wilbur  E.  Beach,  Montewese,  Conn. 

John  L.  Wilson,  Suffield,  Conn. 

Charles  Q.  Eldridge,  Groton  (Old  Mystic  P.  O.),  Conn. 

Abner  H.  Tibbals,  Cromwell,  Conn. 

George  E.  Mallory,  Milford,  Conn. 

Henry  L.  Ross,  Canaan,  Conn. 

John  W.  Tryon,  Chatham  (East  Hampton  P.  O.),  Conn. 

Walter  Toothill,  Meriden,  Conn. 

Ebenezer  Sherman,  Trumbull,  Conn. 

William  G.  Dudley,  Hartford,  Conn. 

Charles  E.  Bates,  Cheshire,  Conn. 

Frank  W.  Hubbard,  Torrington,  Conn. 

William  B.  Smith,  Putnam,  Conn. 

Amos  Avery,  Greenwich,  Conn. 

Henry  M.  Fitzgerald,  Greenwich,  Conn. 

Henry  B.  Marshall,  Greenwich,  Conn. 

Asa  W.  Thurlough,  Saybrook  (Deep  River  P.  O.),  Conn. 

John  E.  Prior,  Plainfield  (Moosup  P.  O.),  Conn. 

Arthur  W.  Glover,  Windsor  Locks,  Conn. 

Timothy  F.  McCarty,  Windsor  Locks,  Conn. 

Lewis  H.  Parsons,  Wilton  (Cannons  P.  O.),  Conn. 

Orion  L.  Bassett,  Wilton,  Conn. 

Albert  Riggs,  Waterbury  (Waterville  P.  O.),  Conn. 

Samuel  A.  Hale,  Cheshire  (Marion  P.  O.),  Conn.. 

Wm.  E.  McCullough,  East  Hartford,  Conn. 

Chas.  A.  Smith,  Greenwich,  Conn. 

Arthur  L.  Briggs,  Voluntown,  Conn. 

Charles  E.  Blake,  Cromwell,  Conn. 

Herbert  E.  Coon,  North  Stonington,  Conn. 

Fred  Main,  North  Stonington,  Conn. 

Dred  Ware,  East  Lyme,  Conn. 

Jefferson  B.   Ogden,  New  Canaan,  Conn. 

Charles  E.  Rowell,  M.  D.,  Stamford,  Conn. 

Samuel  P.  Monroe,  Old  Lyme,  Conn. 

Howard  H.  Eggleston,  Barkhamsted,  Conn.    . 

W.  H.  B.  Orchard,  Darien,  Conn. 

Charles  A.  Plumb,  Jr.,  Stratford,  Conn. 

John  E.  Palmer,  Stamford,  Conn. 

Wm.  S.  Pomeroy,  Wethersfield,  Conn. 

Joseph  W.  Holcomb,  Simsbury,  Conn. 
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Gilbert  Ferris,  Stamford,  Conn. 

Oscar  B.  Stevens,  Middletown,  Conn. 

Newton  H.  Crofoot,  Darien,  Conn. 

George  N.  Rich,  Chatham  (East  Hampton  P.  O.),  Conn. 

Arthur  L.  Benedict,  New  Canaan,  Conn. 

Sidney  E.  Stoughton,  South  Windsor,  Conn. 

Frank  S.  Truesdell,  Naugatuck,  Conn. 

Henry  Mozealous,  New  Haven,  Conn. 

Porter  L.  Wood,  Waterbury,  Conn. 

Frank  B.  Hoadley,  Naugatuck,  Conn. 

Frank  M.  Sperry,  East  Haven,  Conn. 

Frederick  W.  Skiff,  Orange,  Conn. 

Frank  C.  Bartlett,  North  Madison,  Conn. 

Charles.  M.  Keyes,  East  Haven,  Conn. 

Wm.  H.  Tompkins,  Woodbridge,  Conn. 

Homer  E.  Conger,  Newtown (  Sandy  Hook  P.  O.),  Conn. 

John  S.  Usher,  Tolland,  Conn. 

John  P.  Altman,  Darien,  Conn. 

Wm.  H.  Crandall,  Groton  (Center  Groton  P.  O.),  Conn. 

Edson  A.  Welch,  Windsor,  Conn. 

George  Gregory,  Darien,  Conn. 

Charles  L.  Heath,  East  Windsor  (Warehouse  Point  P.  O.),  Ct. 

Clifton  Peck,  Franklin,  (Yantic  P.  O.),  Conn. 

Hiram  Dawson,  Vernon  (Rockville  P.  O.  ),  Conn. 

Levi  Mitchell,  Salem,  Conn. 

Wm.  R.  Smith,  Madison  (North  Madison  P.  O.),  Conn. 

Henry  W.  Durant,  Bethel,  Conn. 

Stanley  L.  Warner,  New  Milford  (Lanesville  P.  O.),  Conn. 

John  C.  Keeler,  Bethel,  Conn. 

Julius  A.  Perkins,  Groton,  Conn. 

Edgar  A.  Carrier,  Colchester  (Westchester  P.  O.),  Conn. 

William  A.  Stone,  Bristol  (Forestville  P.  O.),  Conn. 

Charles  S.  Fenn,  Prospect,  Conn. 

Jerome  Warren,  Putnam,  Conn. 

Allen  G.  Wickwire,  Colchester,  Conn. 

Albert  L.  Morse,  Bristol,  Conn, 

Edward  M.  Russell,  Orange,  Conn. 

Job  R.  Tubbs,  East  Lyme  (NianticP.  O.),  Conn. 

Wm.  E.  Morris,  Prospect,  Conn. 

Maurice  Hurley,  Farmington  (Unionville  P.  O.),.  Conn. 

George  E.  Butler,  East  Hartford,  Conn. 

George  S.  Butz,  Naugatuck,  Conn. 
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Chas  E.  Smith,  Stamford,  Conn. 
John  Davenport,  Stamford,  Conn. 
James  H.  Clawson,  Stamford,  Conn. 
Hezekiah  Weed,  Stamford,  Conn. 
Frank  M.  Beach,  Stamford,  Conn. 
Eugene  Albin,  Stamford,  Conn. 
George  H.  Roberts,  Stamford,  Conn. 
George  A.  Ferris,  Stamford,  Conn. 
Terah  Miller,  Stamford,  Conn. 
Philemon  Walker,  Stamford,  Conn. 
George  G.  Smith,  Stamford,  Conn. 
Victor  N.  Shelton,  Woodbury,  Conn. 
John  O'Connor,  Torrington,  Conn. 
Daniel  O'Reilley,  Wallingford,  Conn. 


"  ISH  AND  GAME  LAW  VIOLATORS  FINED  J897-98. 

For  killing  gray  squirrels  out  of  season,  I 

"  "       rufled  grouse     "    " 

"  Sunday  shooters, 

"  killing  song  birds, 

"  using  dynamite  for  killing  fish 

"  netting  trout, 

11  snaring  game  birds,    . 

u  illegal  use  of  nets, 


2 
25 
25 
2 
I 
I 

7 


ESTIMATE     OF    AREAS    OF    PONDS    AND    LAKES    AND 

LENGTHS    OF    BROOKS    AND    RIVERS    IN 

THE   STATE    OF   CONNECTICUT. 


Computed  from    the    State    Atlas  for   the   Fish  and  Game   Commis- 
sioners, by  H.  F.  Keith,    C.  F. 
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FAIRFIELD    COUNTY. 


Towns. 


Bethel. 

Bridgeport.. .. 

Brookfield 

Danbury 

Darien.. 

Easton 

FAairfield.. 

Greenwich.. .  • 
Huntington  •  • 

Monroe 

New  Canaan . . 
New  Fairfield 
Newtown  .... 
Norwalk  ..... 

Redding.  . 

Ridgefield 

Sherman  ..... 

Stamford .  • 

Stratford  . 

Trumbull 

Weston 

Westport 

Wilton 


No. 


4 
4 
3 
7 
5 
3 

8 

5 
1 
8 
2 
2 
4 
3 
3 
2 

3 
85 


Total  area 

of  ponds 

under  20  A 


6 

42 

55 

16 
17 

7 

25 


27 
42 
16 

47 
16 
24 

19 
12 
6 
12 
15 

420 


No. 


Area  Be- 
tween 20 
and  100. 


72 
197 

57 
68 

65 

24 

106 

S.  32 
20 
32 
32 


24 


84 


813 


No. 


Area  over 
100. 


S.  292 


130 


S.  125 
R.  540 


R.  175 
112 


104 


R.  590 


S.  180 


2,248 


Total 
acres. 


6 
406 

382 

73 

17 

200 

565 
73 
32 

106 

3H 
75 
36 

183 
48 
24 

609 

36 

6 

192 
99 

3,48i 


Total 
length  of 
rivers  and 
brooks  in 

miles. 


23 
16 

34 
80 

19 

43 
38 
7i 
45 
39 
30 
35 
90 

27 
52 
66 
40 

57 
18 

37 
38 
27 


967 


HARTFORD   COUNTY. 


Towns. 

No. 

Total  area 

of  ponds 

under  20  A 

No. 

Area  be- 
tween 20 
and  100  A 

No. 

Area  over 
100  A. 

Total 
Acres. 

Total 
length  of 
rivers  and 
brooks  in 

miles. 

Avon 

2 

6 

6 

37 
47 

Berlin 

5 

24 

4 

l6o 

I 

I20 

3°4 

Bloomfield . 

2 

14 

1 

45 

59 

54 

Bristol 

8 

52 

3 

161 

213 

52 

Burlington. 

3 

II 

11 

63 

Canton 

2 

8 

1 

22 

30 

53 

East  Granby.  .  •  • 

2 

10 

10 

32 

Bast  Hartford-. 

I 

15 

1 

35 

I 

R.  332 

382 

29 

Bast  Windsor  •  • 

2 

20 

1 

24 

I 

R.  266 

310 

42 

Enfield 

4 

27 

2 

84 

I 

R- 575 

686 

56 

Farmington 

2 

10 

I 

160 

170 

53 

Glastonbury.  .  • . 

13 

67 

1 

50 

I 

R.  576 

693 

81 

Granby 

2 

9 

1 

50 

59 

63 

Hartford    

R.  340 

34o 

24 

Hartland    

I 

35 

35 

55 

Manchester 

15 

75 

75 

40 

Marlborough.  •  . 

4 

22 

1 

i  52 

74 

42 

New  Britain 

3 

12 

12 

32 

Newington. 

i 

7 

7 

19 

Plainville 

3 

24 

1 

50 

74 

10 

Rocky  Hill  .... 

i 

5 

5 

22 

Simsbury 

i 

5 

1 

36 

4i 

58 

Southington. .. . 

8 

52 

1 

25 

I 

140 

217 

49 

South  Windsor  . 

i 

10 

I 

R-585 

595 

42 

Suffield 

i 

3 

I 

R.  525 

528 

39 

West  Hartford. . 

4 

17 

5 

180 

I 

R- 345 

542 

38 

Wethersfield .  . . 

3 

10 

1 

28 

I 

R-339 

377 

13 

Windsor 

I 

R.  590 

59o 

54 

Windsor  Locks  . 

3 

5 

I 

R.  192 

197 

10 

97 

555 

25 

1,002 

13 

5,085 

6,642 

1,206 
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Towns. 

No. 

Total  area 

of  ponds 

under  20  A 

No. 

Area  be- 
tween 20 
and  100  A 

No. 

Area  over 
100. 

Total 

acres. 

Total 
length  of 
rivers  and 
brooks  in 

miles. 

Barkhamsted   •  • 

2 

18 

18 

76 

Bethlehem . 

I 

4 

I 

153 

157 

44 

Bridgewater 

26 

Canaan  

I 

3 

I 

I02 

I05 

40 

Colebrook 

4 

J3 

13 

64 

Cornwall 

3 

20 

20 

70 

Goshen 

2 

16 

2 

62 

I 

135 

213 

109 

Harwinton  . 

2 

6 

2 

48 

54 

70 

Kent. 

4 

19 

3 

177 

I 

165 

361 

63 

Litchfield 

5 

40 

2 

64 

I 

270 

374 

121 

Morris 

2 

26 

I 

840 

866 

4i 

New  Hartford  •  • 

2 

252 

252 

85 

New  Milford  .  •  ■ 

106 

Norfolk 

5 

38 

2 

89 

I 

192 

319 

73 

North  Canaan  •• 

24 

Plymouth 

9 

29 

1 

30 

59 

47 

Roxbury  

45 

Salisbury 

3 

24 

2 

71 

6 

1,625 

1,720 

68 

Sharon 

2 

26 

2 

73 

I 

190 

289 

85 

Thomaston    

1 

8 

8 

24 

Torrington  •  •  •  • 

2 

14 

2 

112 

126 

76 

Warren 

1 

50 

I 

285 

335 

32 

Washington 

I 

320 

320 

62 

Watertown  .... 

7 

48 

3 

83 

131 

52 

Winchester 

1 

1 

2 

84 

I 

428 

513 

84 

Woodbury.  . 

6 
62 

4i 

4i 

76 

394 

24 

943 

19      4,957 

6,294 

1,631 
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MIDDLESEX  COUNTY. 


Towns. 

No. 

Total  area 

of  ponds 

under  20  A 

No. 

Area  be- 
tween 20 
and  100  A 

No. 

Area  over 
100  A 

Total 
acres  of 
ponds. 

Total 
length  of 
rivers  and 
brooks  in 

miles. 

Chatham 

Chester 

Clinton 

Cromwell 

Durham 

East  Haddam  . . 

2 

3 

3 

2 

6 
8 

5 

2 

7 
3 
5 
4 
i 

5 

11 

6 

8  m 
34 
33 

5i 
11 
76 
26 
27 
39 
13 

3 

2 

1 

2 

1 

3 

124 

70 
20 

78 
22 

127 

2 
I 

I 

3 

1 
1 

1 

1 
1 
2 

508 

R.  260 
R.  250 

R.  396 

R.  425 
665 

R.  600 

R.  1,240 

125 

R.  340 

R.  768 

R.  320 

no 

768 

379 
n 

402 
78 

1,144 

633 
1,240 

5i 
214 

98 
366 
922 
469 

13 

43 
17 
16 

15 
42 

72 
14 
45 
53 
17 
68 
18 
27 
16 
22 

Haddam 

Killingworth.  •  • 
Middlefield  .... 

Middletown 

Old  Saybrook  . . 

Portland 

Saybrook  

Westbrook. 

5i 

34o 

12 

441 

14 

6,007 

6,788 

495 
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NEW  HAVEN  COUNTY. 


Total 

Towns. 

No. 

Area  of 

ponds 

under  20  A 

No. 

Area  be- 
tween 20 
and  100  A 

No. 

Area  over 
100  A. 

Total 
acres  of 
ponds. 

length  of 

rivers  and 

brooks  in 

miles. 

Ansonia 

4 

15 

I 

R.  100 

• 
115 

IO 

Beacon  Falls..  •• 

3 

9 

I 

R.  140 

149 

II 

Bethany.. 

3 

18 

I 

35 

53 

38 

Branford.  

i 

8 

I 

165 

173 

28 

Cheshire 

1 

9 

9 

45 

2 

24 
4 

I 

R.40 

64 

8 

East  Haven 

I 

I 

230 

234 

9 

Guilford 

I 

6 

I 

65 

I 

104 

175 

73 

Hamden 

5 

34 

I 

37 

I 

215 

286 

38 

Madison 

4 

16 

16 

49 

Meriden. 

6 

38 

I 

93 

I 

134 

265 

33 

Middlebury 

2 

7 

I 

78 

I 

280 

365 

30 

Milford 

7 

23 

2 

S.165 

I 

R.  260 

448 

29 

Naugatuck 

i 

5 

I 

R.  130 

135 

35 

New  Haven 

i 

3 

I 

28 

3i 

9 

North  Branford. 

3 

23 

I 

28 

5i 

4i 

North  Haven  .  •  • 

2 

5 

5 

32 

Orange   

8 

48 

I 

25 

I 

R.  100 

173 

55 

Oxford   

8 

45 

I 

R.  132 

177 

52 

Prospect .  

I 

23 

23 

24 

Seymour    

3 

3 

I 

R.  130 

133 

34 

Southbury .  

3 

10 

I 

R.  no 

120 

79 

Wallingford 

3 

14 

2 

82 

I 

134 

230 

66 

Waterbury.. 

7 

40 

2 

75 

115 

58 

Wolcott 

5 

29 

3 

215 

244 

50 

Woodbridge 

5 

11 

I 

35 

46 

37 

8o 

447 

20 

1,024 

15 

2,364 

3,835 

973 

54 
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NEW  LONDON  COUNTY. 


Towns. 


No. 


Total  area 

of  ponds 

under  20  A 


No. 


Area  be- 
tween 20 
and  100  A 


No. 


Area  over 
100  A. 


Total  area 
of  ponds. 


Total 

length  of 

rivers  and 

brooks  in 

miles. 


Bozrah    

Colchester  . 

Bast  Lyme  . 

Franklin    

Griswold    

Groton   

Lebanon 

Ledyard. 

Lisbon   

Lyme 

Montville 

New  London.  ... 
No.  Stonington  . 

Norwich 

Old  Lyme 

Preston 

Salem 

Sprague 

Stonington    

Voluntown  .... 
Waterf  ord 


12 
28 

39 
18 
10 
65 

34 
53 
17 
35 
67 

17 
14 
28 

25 

3 

11 

45 

48 

2 


60 

105 
120 

326 
79 

74 


127 
148 

240 
76 

195 
25 
98 

119 
140 


128 

S.  &  F. 
716 


890 

S.  822 

233 
R.  310 

R.  900 

R-653 
116 


R.  813 

130 

R.  355 


348 

205 

S.  180 

250 

S.  416 
R.  832 


72 
261 

875 

18 

1,226 

966 

34i 

363 

17 

1,062 

984 

257 
903 
813 
220 

376 
314 
225 
417 
1.390 


36 
76 
40 
20 

5i 
40 

74 
45 
29 
43 
7i 
1 

87 
4i 
30 
56 

37 
16 
28 
63 
33 


107 


57i 


36 


1,932 


25 


8,297      10,900 


917 


REPORT   OF   FISH   AND   GAME   COMMISSIONERS.  55 


TOLXAND   COUNTY. 


Towns. 

Andover.  . . 
Bolton  ... 
Columbia  • 
Coventry  . 
Ellington  . 
Hebron  . . . 
Mansfield  . 

Somers 

Stafford  - .  . 
Tolland  . . . 

Union 

Vernon  . . . 
Willington 


No. 


Total  area 

of  ponds 

under  20  A 


4 
ii 
29 
40 

74 
18 

41 

52 
18 


No. 


Area  be- 
tween 20 
and  100  A 


142 
I92 

172 
32 

45 


No. 


Area  over 
100  A 


180 

275 

395 
192 


40 
164 

377 
300 

115 


Total  area 
of  ponds 


207 
303 
395 
196 

153 

221 

80 

4IO 

395 

373 

212 

18 


Total 

length  of 

rivers  and 

brooks  in 

miles. 


36 
26 

24 
58 
56 

55 
80 
46 
100 
82 
48 
28 
55 


50 


289 


636 


2,038 


2,963 


56 
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WINDHAM   COUNTY. 


Towns. 

No. 

Total  area 

of  ponds 

under  20  A 

No. 

Area  be- 
tween 20 
and  100  A 

No. 

Area  over 
100  A 

Total  area 
of  ponds. 

Total 
length  of 
rivers  in 

miles. 

Ashford 

Brooklyn  

Canterbury 

Chaplin 

Eastf  ord   •  • 

Hampton 

Killingly 

Plainfield 

Pomfret 

Putnam 

Scotland 

Sterling 

Thompson    

Windham 

Woodstock   

3 
3 
6 

2 

3 

2 

19 
4 
3 
6 

2 

5 
6 

5 

25 

16 

5 

23 
12 
12 

13 
61 
29 

23 
28 

5 

48 

38 

16 

122. 

2 
I 

8 

I 

I 

3 
5 

Il6 

50 
325 

45 
30 

75 
227 

I 

2 
I 

2 
2 

140 

350 
I20 

493 
272 

132 

5 

'    23 

12 

202 

13 
736 
194 

23 
58 

5 
48 

606 
16 

621 

6l 

35 
69 

27 
48 
34 
60 
68 
53 
32 
16 

43 
76 
36 
78 

94 

45i 

21 

868 

8 

1,375 

2,694 

736 

R.  in  the  foregoing  tables  means  Rivers. 
S.  in  the  foregoing  tables  means  Salt. 
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SUMMARY. 


Counties. 

No. 

Total  area 

of  ponds 

under  20  A 

No. 

Area  be- 
tween 20 
and  100  A 

No, 

Area  over 
100  A 

Total 

acres. 

Total 
length  of 
rivers  in 

miles. 

Fairfield    

Hartford 

Litchfield 

Middlesex  . 

New  Haven 

New  London . •  • 

Tolland 

Windham 

85 

97 
62 

51 

89 

107 

50 

94 

420 
555 

394 

340 

447 
57i 
289 

45i 

20 

25 
24 
12 
20 
36 
12 
21 

813 
I,002 

943 
441 
1,024 
1.932 
636 
868 

IO 
13 
19 
14 
15 
25 

9 
8 

2,248 
5,o85 

4,957 
6,007 

2,364 
8,297 
2,038 
i,375 

3,48l 
6,642 
6,294 
6,788 

3,835 
IO,900 

2,963 
2,694 

967 
1,206 
1,631 

495 
973 
917 
694 
736 

635 

3467 

I70 

7.659 

113 

32,37i 

43,597 

7,6i9 

58  REPORT   OF   FISH    AND    GAME    COMMISSIONERS, 

FINANCIAL   STATEMENT, 


TROUT    AND    SALMON. 

Amount  in  treasury  September  30,  1896.  . ..       $1,388  66 
Amount  by  Statute  enactment 3,000  00 

$4,3*8  66 
Amount  paid  for  propagation  to  September  30, 1897 $4*388  66 

SHAD    APPROPRIATION. 

Amount  in  treasury  September  30,  1897. ...       $1,517  03 
Amount  paid  for  shad  propagation. i?^1   77 

In  the  treasury  and  carried  to  1898- 1899  appropriation,       $245   26 

RETAINING    PLANT. 

Amount  in  treasury  September  30,  1896....        $1,202  98 
Amount  paid  out  to  September  30,  1897 ....  1,201  48 

In  treasury $1  50 

COMMISSIONERS    OF    FISHERIES    AND    GAME. 

Amount  in  treasury  September  30,1896....        $i,335  99 
Amount  paid  out  September  30,  1897. .... .  i,335  99 

PROPAGATION    OF    FISH    APPROPRIATION    FOR   TWO   YEARS   ENDING 
SEPTEMBER    30,   1 899. 

Amount  for  fish  propagation $6,000  00 

Amount  left  over  from  last  year 245   26 

Total $6,245   26 

Amount  paid  out  for  propagation. 5,182  53 

Amount  in  treasury $1,062  73 

FOR   THE    MAINTENANCE    OF    HATCHERIES. 

Appropriation  ending  September  30,  1897. .  .       $2,000  00 
Amount  paid  out  to  September  30,  1898.  . . .  668  31 

Amount  in  treasury . $  1 ,33 1   69 

COMMISSIONERS   OF    FISHERIES   AND    GAME. 

Appropriation $3^000  00 

Pay $1,800;    expended,  $754  10;   in  treasury,  $1,045  9° 

Expenses,     1,200;    expended,     445   26;   in  treasury,  754  74 

Clerk....        400;    expended,     200  00;    in  treasury,  200  00 

Pay $3,400;    Expenses,$  1,499  34  i   in  treasury,  $2,000  64 


Applicants  for  Brook  Trout  Plants 
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COMMISSION  OF  FISHERIES  AND  GAME. 


By  an  act  of  1895,  tne  Governor  is  required,  biennially,  to 
appoint  three  commissioners  of  fisheries  and  game,  to  serve  two 
years  and  until  their  successors  are  appointed. 

Their  duties  are:  the  supervision  of  hatcheries  and  retain- 
ing ponds,  the  introduction,  propagation,  and  distribution  of 
such  food  fish  and  game  as  are  adapted  to  the  waters  or  lands 
of  this  state,  and  the  enforcement  of  all  laws  relating  to  fish  and 
game  ;  and  for  the  purpose  of  enforcing  the  law  they  shall  each 
have  the  same  power  as  any  officer  to  arrest  and  prosecute  any 
person  who  violates  any  law  relating  thereto. 

They  must  also  cooperate  with  the  United  States  fish  com- 
mission and  with  the  different  fish  and  game  commissioners  of 
other  states,  and  report  biennially  to  the  governor  on  or  before 
the  first  day  of  December  next  preceding  the  convening  of  the 
general  assembly,  and  there  shall  be  three  thousand  copies 
made  of  such  report. 

They  shall  appoint  a  necessary  number  of  special  protectors 
to  assist  in  the  protection  of  fish  and  game,  who  may  serve  in 
any  county  during  the  pleasure  of  the  commission,  and  who 
shall  have  the  same  powers  and  fees  as  fish  and  game  wardens. 

FISH   WARDENS. 

The  county  commissioners  of  each  county  shall  appoint 
one  person  in  such  county  as  fish  warden,  who  shall  hold  his 
office  two  years  from  the  date  of  his  appointment,  and  shall 
have  the  same  powers  as  other  officers  to  arrest  for  the  violation 
of  any  law  relating  to  fish.  Said  fish  warden  may  search  any 
bag,  basket  or  other  receptacle  where  fish  may  be  placed,  kept 
or  carried  and  can  appoint  any  number  of  deputies,  not  exceed- 
ing ten,  to  act  under  him,  who  shall  have  the  same  power  as 
the  fish  warden  appointing  them.  Fish  wardens  shall  take  the 
oath  of  office  and  file  the  date  thereof  with  the  county  commis- 
sioners, giving  the  name  of  the  officer  administering  the  oath. 
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The  county  commissioners  shall  be  required  to  give  the  name 
of  such  fish  warden  upon  inquiry  from  any  citizen  of  this  state. 
(Acts  of  1893,  CLXXXV.) 

GENERAL    PROVISIONS. 

Every  person  who  shall  place  any  deleterious  or  poisonous 
substance  in  any  waters  for  the  purpose  of  taking  or  destroying 
fish,  is  liable  to  one  hundred  dollars  fine  and  one  year  imprison- 
ment.    (Gen.  Stat.,  Sec.  2520.) 

The  use  of  explosives  for  taking  or  destroying  fish,  may  be 
punished  by  a  fine  of  fifty  dollars  and  three  months'  imprison- 
ment.     (Gen.  Stat.,  Sec,  2521.) 

Allowing  deleterious  substances  to  be  placed  or  to  drain 
into  waters  where  there  are  fish,  is  liable  to  a  fine  limited  to  one 
hundred  dollars       (Gen.  Stat.,  Sec.  2522.) 

Where  a  penalty  is  not  named,  a  general  penalty  of  not  less 
than  three  nor  more  than  fifty  dollars  with  or  without  imprison- 
ment for  thirty  days  or  less,  is  provided  in  case  of  violation  of 
law.      (Gen.  Stat.,  Sec.  2526.) 

The  taking  of  pickerel,  pike,  or  muskalonge  other  than  with 
a  hook  and  line,  is  forbidden,  except  in  running  streams  and  in 
Mudge  Pond,  Sharon.      (Gen.  Stat.,  Sec.  2506.) 

The  taking  of  pickerel  or  wall-eyed  pike  less  than  twelve 
inches  long  is  forbidden.      (Pub.  Acts  1895,  Chap.  CCLXIX.) 

Every  person  who  has  not  resided  continuously  in  this  state 
for  one  year,  who  shall  draw,  set  or  use  any  seine  or  net  in  any 
river  of  this  state,  between  the  fifteenth  day  of  March  and  the 
fifteenth  day  of  June  in  any  year,  shall  be  fined  not  less  than 
one  hundred  dollars.      (Pub.  Acts  1895,  Chap.  CLXXXIV.) 

The  taking  of  striped  bass  weighing  less  than  one-half  pound 
is  forbidden.      (Pub.  Acts  1889,  Chap.  XXXV  ) 

The  taking  of  striped  bass  with  net,  seine,  set  line,  etc.,  is 
forbidden  from  April  first  to  July  first.  (Pub.  Acts  1893,  Chap. 
CXXXV.) 

Section  two  of  chapter  CCCXof  the  public  acts  of  1895  is 
hereby  amended  by  inserting  after  the  word  "Barkhamsted"  in 
the  fourth  line  thereof  the  following  words,  "or  Hog  lake  in  the 
town  of  Lyme,  or  Roger's  lake  in  the  towns  of  Lyme  and  Old 
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Lyme,  or  Pattagansett  lake  in  the  town  of  East  Lyme"  so  that 
said  section  when  amended  shall  read  as  follows :  This  act 
shall  not  apply  to  any  person  taking  such  bass  from  any  waters 
owned  or  leased  by  him,  or  to  the  towns  of  Canton  and  Farm- 
ington,  or  West  Hill  pond  in  the  towns  of  New  Hartford  and 
Barkhamsted,  or  Hog  lake  in  the  town  of  Lyme,  or  Roger's  lake 
in  the  towns  of  Lyme  and  Old  Lyme,  or  Pattagansett  lake  in 
the  town  of  East  Lyme ;  provided,  such  bass  shall  not  be  sold 
or  offered  or  exposed  for  sale.  (Pub.  Acts  1897,  Chap 
XCVII.) 

Every  person  who  shall  knowingly  or  unlawfully  throw 
down  or  leave  open  any  bars,  gate  or  fence  upon  the  land  of 
another,  or  who  shall  enter  upon  the  enclosed  land  of  another 
without  permission  of  the  owner,  occupant  or  person  in  charge 
thereof,  for  the  purpose  of  hunting,  trapping,  fishing,  taking  or 
destroying  the  nests  or  eggs  of  birds,  or  gathering  nuts,  fruits, 
or  berries,  shall  be  fined  not  less  than  one  nor  more  than  fifty 
dollars,  or  in  default  of  payment  of  the  fine,  be  imprisoned  not 
exceeding  thirty  days.      (Gen   Stat.,  Sec.  1454.) 

The  owner,  occupant  or  person  in  charge  of  land,  wkh  such 
others  as  he  may  command  to  assist,  may  arrest  on  such  land 
any  person  violating  the  provisions  of  Section  1454,  and  forth- 
with take  him  before  a  justice  of  the  peace  or  proper  magistrate 
of  the  town  for  prosecution  according  to  law.  (Pub.  Acts  1893, 
Chap.  CXCIX.) 

The  commissioners  of  fisheries  and  game,  may,  upon  peti- 
tion of  ten  persons,  order  the  construction  of  fishways.  (Pub. 
Acts  1895,  Chap.  CXCVII.) 

The  penalty  for  taking  any  edible  fish  without  permission 
of  the  owner  of  land  covered  by  and  adjoining  the  stream  or 
pond  is  not  less  than  three  nor  more  than  fifty  dollars  fine  and 
thirty  days  imprisonment,  unless  notice  be  posted  forbidding 
fishing,  in  which  case  the  penalty  is  limited  to  one  hundred 
dollars.      (Gen.  Stat,  Sees.  2500-2501.) 

The  commissioners  of  fisheries  and  game  may  take  fish  at 
any  time  and  place  for  proper  purposes.  (Gen.  Stat,  Sec 
2525. 

7 
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PRIVATE    PONDS    AND    STREAMS. 

All  waters,  the  shores  of  which  are  owned  or  leased  by  one 
individual  or  corporation,  and  ponds  formed  by  the  erection  of 
dams  so  owned  or  leased,  are  private  ponds,  except  ponds  now 
owned,  at  least  in  part,  by  towns  and  ponds  stocked  by  the  fish 
commissioners,  and  North  pond,  in  the  towns  of  Lebanon, 
Hebron  and  Colchester,  are  by  law  declared  private  ponds  and 
streams.      (Gen.  Stat.,  Sec.  2502.) 

When  any  pond  or  lake,  except  Mashapaug  Pond  in  Union* 
has  been  stocked  by  the  commissioners  of  fisheries  and  game, 
they  may  regulate  or  prohibit  fishing  for  three  years.  (Gen. 
Stat.,  Sec.  2503.) 

Malicious  taking  or  disturbing  of  fish  in  a  private  pond  or 
stream  is  punishable  by  a  fine  of  one  hundred  dollars  and  six 
months  imprisonment.      (Gen.  Stat.,  Sec.  2523.) 

THE  USE  OF  NETS  AND  SEINES  IN  PONDS  OR  LAKES  FORBIDDEN. 

Any  net  or  seine  used  in  any  pond  or  lake  may  be  seized 
by  any  person  and  taken  to  a  justice  of  the  peace,  who  after  due 
process,  may  condemn  and  order  the  same  to  be  sold,  the  avails 
after  lawful  expenses  are  paid,  to  go  to  him  who  made  the  seiz_ 
ure.  (Gen.  Stat.,  Sec.  2504.)  Boats  used  in  violation  of  this 
section  may  be  seized  also.      (Gen.  Stat.,  Sec.  2524.) 

TROUT. 

Every  person  who  shall  catch  any  brook  trout  or  brown 
trout  except  with  a  hook  and  line,  or  shall  sell,  expose  for  sale, 
purchase,  catch  or  have  in  his  possession  any  such  trout,  except 
from  the  first  day  of  April  to  the  fifteenth  day  of  June,  shall 
be  fined  not  more  than  fifty  dollars  and  costs  or  imprisoned  not 
more  than  thirty  days,  or  both;  provided,  however,  that  any 
person  may  take  such  trout  in  waters  owned  and  enclosed 
by  him  for  the  purpose  of  stocking  other  waters,  or  take  and 
sell  any  trout  reared  by  him  in  such  enclosed  waters. 

Section  2499  of  the  general  statutes  is  repealed.  (Pub. 
Acts  1897,  Chap.  LXXXII.) 

[Note. — The  above  act,  not  having  been  returned  by  Governor  Cooke  within  the 
time  limited  by  the  constitution,  became  a  law  without  his  approval,  April  14,   1897.] 
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The  penalty  for  taking  and  not  returning  to  the  stream, 
trout  less  than  six  inches  long,  is  limited  to  seven  dollars  for 
each  offense.  (Pub.  Acts  1895,  Chap.  XXXIX.)  The  penalty 
for  taking  trout,  except  with  hook  and  line,  and  between  the 
dates  above  mentioned,  is  limited  to  fifty  dollars  fine  and 
thirty  days  imprisonment.      (Gen.  Stat.,  Sec.  2499  ) 

TAKING    OF    LAMPREYS    IN   THE   FARMINGTON, 
CONNECTICUT   AND    SCANTIC    RIVERS. 

Section  one  of  chapter  XII  of  the  public  acts  of  1895  ls 
hereby  amended  by  striking  out  the  word  "first"  in  the  second 
line  thereof  and  inserting  in  lieu  thereof  the  word  "fifteenth,"  so 
that  said  section  when  amended  shall  read  as  follows :  Every 
person  who  shall  take  any  lamprey  eels  in  the  Farmington, 
Connecticut  or  Scantic  Rivers  between  the  fifteenth  day  of  May 
and  the  first  day  of  September,  shall  be  fined  five  dollars,  or  be 
imprisoned   not  more   than   thirty  days,  or  both. 

Approved,  March  17,  1897.  (Pub.  Acts  1897,  Chap. 
XXXIII.) 

SHAD. 

The  placing  of  new  weirs  or  pounds  for  taking  shad  or 
white  fish  within  seventy  rods  of  weirs  or  pounds  that  have  been 
in  operation  for  the  preceding  ten  years  is  prohibited,  except 
between  the  eastern  boundary  of  the  town  of  Madison  and  Pond 
Point,  Milford.      (Gen.  Stat.,  Sec.  2484.) 

The  taking  of  shad  is  prohibited  except  between  the  first 
day  of  March  and  the  twentieth  day  of  June.      (Gen.  Stat,  Sec. 

2485.) 

No  net  or  seine  shall  be  used  for  taking  shad  with  mesh  less 
than  two  and  one-half  inches  square.  Owners  of  shad  nets  must 
notify  the  inspector  of  his  town  before  using  the  same,  the  seine 
inspector  to  recive  a  fee  of  fifty  cents  for  inspection.  Nets  or 
seines  must  not  be  set  or  drawn  in  any  river  between  sunset 
Saturday  evening  and  sunset  the  following  Sunday  evening, 
from  March  fifteenth  to  June  fifteenth.  (Gen.  Stat.,  Sees., 
2487-2490.) 
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Except  with  fyke  net  between  April  first  and  June  twentieth, 
no  pound,  weir,  set  net,  or  similar  contrivance  may  be  used  to 
take  fish  in  the  Connecticut  River  between  the  Shore  Line  rail- 
road bridge  and  the  point  of  the  jetty,  nor  in  Long  Island 
Sound  within  one  mile  east  of  said  jetty.  (Gen.  Stat.  Sec.  2423.) 
No  pound  weir  or  similar  contrivance  may  be  set  except 
that  it  be  reported  to  the  commissioners  of  fisheries  and  game, 
by  them  numbered,  and  the  number  placed  at  each  end.  (Gen. 
Stat.,  Sec.  2508). 

CHAPTER   XVII. 

An  Act  concerning  Reports  of  Fish  Caught  in  Pounds,  Weirs, 
or  other  Fixed  Contrivances. 

Be  it  enacted  by  fie  Senate  and  House  of  Representatives  in 
General  Assembly  convened'. 

Section  i.  Section  2510  of  the  general  statutes  is  hereby 
amended  to  read  as  follows :  The  owner  or  owners  of  every 
pound,  weir,  or  other  similar  fixed  contrivance,  or  of  any  fish- 
ing pier,  seine,  fyke,  drag,  gill  or  other  net  used  in  any  of  the 
waters,  of  this  state,  shall  make  written  report  to  the  secretary 
of  the  commission  of  fisheries  and  game  on  or  before  the  first 
day  of  October  in  each  year,  specifying  the  number  of  shad  so 
caught  by  him  or  them,  also  the  number  and  kind  of  all  other 
edible  or  salable  fish  so  caught  by  him  or  them  during  the  year 

Sec.  2.     This  act  shall  take  effect  from  its  passage. 

Approved,  March  4,  1897. 

No  net  having  a  mesh  of  less  than  two  and  one-half  inches 
square  shall  be  used  for  the  leader,  heart,  or  bowl  of  the  pound, 
weir,  or  other  similar  contrivance,  at  any  time  in  the  year 
prior  to  May  twelfth,  or  for  seine,  drag,  or  gill  net  prior  to  June 
twentieth,  except  by  permission  of  the  commissioners  of  fish- 
eries and  game.  This  does  not  apply  to  fyke  fishing,  or  pounds 
set  between  Hammock  Point,  Clinton,  and  Pond  Point,  Milford, 
or  between  the  mouths  of  the  Connecticut  and  Thames  Rivers. 
(Gen.  Stat.,  Sec.  25 11). 

The  owners  of  pounds  and  weirs  must  raise  and  keep  out 
of  water  thirty  feet  of  the  outward  or  seaward  end  of  the  leader 
from    six    o'clock  Saturday  evening  till  six  o'clock    Monday 
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morning,  and  from  the  mouth  of  the  Connecticut  River  to 
Cornfield  Point  the  use  of  leaders  more  than  one  hundred  rods 
long  is  forbidden.     (Gen.   Stat.,  Sec.  2513.) 

An  Act  Concerning  the  Use  of  Seines  and  Nets. 

SECTION  i.  Any  person  who  shall  use  or  assist  in  using 
in  any  of  the  waters  of  this  state,  any  seine,  drag,  gill,  or 
other  net  between  sunset  on  Saturday  evening  and  sunset  on 
the  following  Sunday  evening,  prior  to  June  twentieth,  in  each 
year,  or  who  shall  at  any  time  use  or  assist  in  using  any  seine, 
drag,  gill,  or  other  net  for  catching  shad  with  a  mesh  less  than 
two  and  one-half  inches  square,  shall  be  fined  one  hundred 
dollars. 

SEC.  2.  Sections  2489  and  2514  of  the  general  statutes 
are  hereby  repealed. 

SEC.  3.  This  act  shall  take  effect  from  its  passage.  (1897 
Law.) 

Approved  March  17,  1897. 

The  taking  of  fish  within  four  hundred  yards  of  a  fish-way 
is  forbidden.  Penalty  not  less  than  fifty  nor  more  than  two 
hundred  dollars.      (Gen.  Stat.,  Sec.   2519.) 

LOCAL    PROHIBITIONS    AND    RESTRICTIONS. 

Arawana  river  and  tributaries.  Fishing  allowed  with  hook 
and  line  only,  except  from  March  first  to  December  first,  when 
a  seine  with  mesh  not  less  than  two  and  one-half  inches 
may  be  used.      (Gen.  Stat.,  Sec.  2466.) 

Ball's  pond,  New  Fairfield.  Spearing  prohibited.  (Gen. 
Stat,,  Sec.  2421.)  Fishing  prohibited  from  December  first  to 
May  first.      (Pub.  Acts,  1895.  Chap.  XXXV.) 

Bantam  lake.  Fishing  by  hook  and  line  only  allowed 
(Gen.  Stat.,  Sec.  2417),  forbidden  frcm  February  first  to  May 
first.      (Pub.  Acts,  1893,  Chap.  LXXIV.) 

' Bearss1  pond.  Spearing  prohibited.  (Gen.  Stat.,  Sec. 
2421.) 

Beardsley  pond,  Sharon.  Fishing  forbidden  from  Febru- 
ary first  to  June  fifteenth.   (Pub.  Acts,  1889,  Chap.  LXXXII.) 
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Benedict  pond,  Norfolk.  Fishing  with  hook  and  line  only 
allowed.    (Pub.   Acts,    1889,  Chap.  LXI.) 

Black  pond,  Middletown.  Fishing  prohibited  from  De- 
cember first  to  March  first.      (Gen.  Stat.,  Sec.   2447.) 

Black  Rock  harbor.  Taking  of  fish  with  nets  or  seines 
forbidden,  except  that  shad  may  be  taken  from  March  first 
to  June  twentieth.    (Pub.  Acts,  1895,  Chap.  XI.) 

Bozrah  pond.  Fishing  prohibited  between  April  first  and 
July  first.    (Gen.  Stat.,  Sec.  2438.) 

Branch  river.  Nets  and  seines  prohibited.  (Gen.  Stat., 
Sec.  2442.) 

Bride-pond  brook.      (See  Salmon  river  and  cove.) 

Bridgeport  harbor.  Taking  of  fish  with  nets  or  seines  for- 
bidden, except  that  shad  m?y  be  taken  from  March  first  to 
June  twentieth.    (Pub.  Acts,  1895,  Chap.  XI.) 

Canaan  Mountain  pond.  Fishing  allowed  with  hook  and 
line  only.    (Pub.   Acts,  1889,  Chap.   LXI.) 

Carr pond,  Salem.  Fishing  prohibited  except  by  consent 
of  owner.    (Gen.   Stat.,  Sec.  2448.) 

Cedar  Swamp  pond  or  reservoir,  Bristol  and  Wolcott. 
Fishing  forbidden  from  February  first  to  May  first,  and,  until 
January  first,  1900,  fishing  through  ice  absolutely  prohibited. 
(Pub.  Acts,  1895,  Chap.  XXX.) 

Chapinville  pond.  Spearing  prohibited.  (Gen.  Stat.,  Sec. 
2421.) 

Cherry  pond,  Avon  and  Canton.  Fishing  with  hook  and 
line  only  allowed.      (Gen.  Stat.,  Sec.  2418.) 

Chestnut  Hill  ponds,  Killingly.  Nets  and  seines  prohibit- 
ed.     (Gen.  Stat.,   Sec.  2422.) 

Clinton,  and  adjacent  waters.  Taking  of  eels  except  with 
hook  and  line  forbidden.      (Gen.   Stat.,  Sec.  2493.) 

Community  lake,  Waflingford,  and  creeks.  Fishing  for- 
bidden from   December  first  to  April  first.      (Gen.   Stat.,   Sec. 

2457-) 
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Connecticut  river.  Fyke  nets,  from  April  first  to  June 
twentieth,  only  allowed,  between  Shore  Line  Railroad  bridge 
and  the  jetty  and  for  one  mile  easterly.  (Gen.  Stat.,  Sec.  2423.) 
Taking  of  striped  bass  or  salmon  with  net  or  seine  from  June 
twentieth  to  July  thirteenth  prohibited.  (Gen.  Stat,  Sec.  2224.) 
Taking  of  lampreys  prohibited  from  May  fifteenth  to  September 
first.    (Pub.  Acts,  1897,  Chap.  XXXIII.) 

Cove  pond,  Stamford  and  Darien.  Nets  and  seines  pro- 
hibited    (Gen.  Stat.,  Sec.  2420.) 

Creek  pond,  Sherman.  Nets,  seines  and  spears  prohibited. 
(Gen.  Stat.,  Sec.  2439.) 

Curnss'  mill  pond,  Monroe.  Fishing  with  hook  and  line 
only  allowed.      (Gen.  Stat.,  Sec.  2419.) 

Danbnry.  The  use  of  set  lines  forbidden  from  six  o'clock 
in  the  afternoon  to  six  o'clock  the  next  morning.  (Gen.  Stat., 
Sec.   2505.) 

Dog  pond,  Goshen.  Taking  of  pickerel  prohibited  in 
March,  April  and  May.    (Gen.   Stat.,  Sec.  2425.) 

Doolittle  pond,  Norfolk.  Fishing  with  hook  and  line  only 
allowed.      (Pub.  Acts,  1889,  Chap.  LXI.) 

East  Hampton  pond,  Fishing  through  ice  prohibited  ex- 
cept on  last  Thursday  of  a  month.      (Gen.   Stat.,  Sec.  2416.) 

East  Lyme  and  adjacent  waters.  Taking  of  eels  except 
with  hook  and  line  forbidden.      (Gen.   Stat.,  Sec.  2493.) 

Edwin  G.  Potter  s  pond,  Sterling.  Fishing  prohibited 
except  by  consent  of  owner.      (Gen.  Stat.,  Sec.  2448.) 

Farm  or  Stony  river  in  New  Haven  county,  and  the  bay 
into  which  it  flows.  Fishing  except  with  baited  or  fly  hooks 
prohibited  except  by  permission  of  commissioners  of  fisheries 
and  game.      (Gen.   Stat.,  Sec.  2426.) 

Farm  river  and  tributaries,  etc.,  controlled.  Waltonian 
Club  and  riparian  owners  only  may  fish.  (Gen.  Stat.,  Sees. 
2428,  2430.) 

Farmington  river.  The  disturbing  or  driving  of  shad 
in  Farmington  river  between  Mud  Seine  fishing  place 
and  the  mouth  of  White  brook,  or  the  taking  of  shad  between 
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said  limits  other  than  with  a  gill  net  from  April  first  to  June 
twentieth  forbidden.  (Gen.  Stat.,  Sec.  2491.;  Use  of  nets 
forbidden  above  TarifTville  dam.  Five-inch  mesh  net  with 
thirty  feet  opening  may  be  used  in  Windsor.  (Gen.  Stat.,  Sec. 
2432.)  Taking  of  lampreys  forbidden  from  May  fifteenth  to 
September  first.      (Pub.  Acts,  1897,  Chap.  XXXIII.) 

Five  Mile  River  harbor  and  vicinity.  Use  of  nets  and 
seines  prohibited.     (Pub.  Acts,    1895,   Chap.  XCIV.) 

Fresh  pond,  Stratford.  Fishing  with  hook  and  line  only 
allowed.    (Gen.  Stat.,  Sec.  2431.) 

Gardner's  lake.  Fishing  prohibited  between  April  first 
and  July  first.      (Gen.  Stat.,  Sec.  2438.) 

Green  pond,  Sherman.  Nets,  seines  and  spears  prohibit- 
ed     (Gen.  Stat.,  Sec.  2439.) 

Grupe  reservoir.  Fishing  allowed  only  by  permission  of 
the  water  commissioners  of  the  city  of  Norwalk.  (Pub.  Aces, 
1895,  Chap.   CXLVIII.) 

Hatch  pond,  Kent.  Fishing  allowed  only  with  hook  and  line 
and  only  from  May  first  to  November  first.  (Gen.  Stat.,  Sec. 
24370 

Hockanum  river,  in  East  Hartford.  Fishing  allowed  only 
with  hook  and  line  and  only  from  April  first  to  December  first. 
(Gen    Stat.,  Sec.   2436.) 

Holly  pond,  Stamford  and  Darien.  Fishing  by  non-res- 
idents forbidden.      (Pub.  Acts,  1889,  Chap.    LI.) 

Housatonic  river.  Fishing  forbidden  between  the  Ousa- 
tonic  Water  Company's  dam  and  Bennett's  bridge  during  May 
and  June  except  from  sunset  to  sunrise  the  following  morning. 
(Pub.  Acts,  1895,  Chap.  CCCVII.)  (See  general  provisions 
as  to  taking  bass.)  Fishing  with  hook  and  line  only  allowed 
between  Ousatonic  Water  Company's  dam  and  Zoar  bridge. 
(Pub.  Acts,  1895,  Chap.  CLXXXVII.)  The  use  of  nets  pro- 
hibited between  the  mouth  of  the  Naugatuck  and  Ousatonic 
Water  Company's  dam  from  April  first  to  August  first.  (Pub. 
Acts,  1895,   Chap.  CLXXXVI.) 
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Lake  Kenosia.  Fishing  forbidden  from  December  first  to 
May  first,  1899.      (Pub.  Acts,  1895,   Chap.  XIII.) 

Lake  Wangum,  Canaan.  Fishing  with  hook  and  line  only 
allowed.      (Pub.  Acts,  1889,  Chap.  LXI.) 

Lake  Wononscopomoc.  Fishing  prohibited  from  November 
fifteenth  to  June  fifteenth.      (Gen.  Stat.,  Sec.  2483.) 

Leonard  pond,  Kent.  Fishing  allowed  only  with  hook  and 
line  and  only  from  May  first  to  November  first.  (Gen.  Stat., 
Sec.   2437.) 

Littte  pond,  Winchester.  Spearing,  except  suckers,  pro- 
hibited.     (Gen.  Stat.,  Sec.   2427.) 

Long  Island  sound.  Use  of  nets  and  seines  prohibited  in 
the  vicinity  of  Five  Mile  River  harbor.  (Pub.  Acts,  1895, 
Chap.  XCIV.)      See  Bridgeport  and  Black  Rock  harbors. 

Long  lake,  Winchester.  Spearing,  except  suckers,  prohib- 
ited.     (Gen.  Stat.,  Sec.  2427.) 

Long  Meadow  pond,  Bethlehem.  Fishing  by  hook  and 
line  only  allowed.      (Gen.  Stat.,  Sec.   2417.) 

Long  pond,  Salisbury.  Fishing  forbidden  from  Novem- 
ber first  to  May  first.      (Pub.  Acts,  1889,  Chap.  LXXXII.) 

Mamanasco  pond.  Fishing  prohibited  except  by  consent 
of  owner.      (Gen.   Stat.,   Sec.   2448.) 

Marlborough  pond.  No  fish  to  be  taken  through  ice,  ex- 
cept on  the  last  Thursday  of  a  month.   (Gen.  Stat.,  Sec.  2416.) 

Meriden  Cutlery  Company 's  reservoir.  Fishing  prohibited 
from  December  first  to  May  thirtieth.    (Gen.  Stat.,  Sec.  2447.) 

Mianus  river.  Nets  and  seines  prohibited.  (Gen.  Stat., 
Sec.   2442.) 

Middlefield  reservoir.  Fishing  prohibited  from  Novem- 
ber first  to  May  first.      (Gen.  Stat.,  Sec.  2444.) 

Middletown  city  water  works.  Fishing,  except  by  per- 
mission of  the  water  commissioners,  prohibited.  (Gen.  Stat., 
Sec.  2445.) 
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Mill  river.  Nets  and  seines  prohibited  between  JellifT's 
dam  and  Perry's  dam.  (Gen.  Stat.,  Sec.  2441.)  Prohibited 
entirely.  (Gen.  Stat.,  Sec.  2442.)*  Nets  with  mesh  less  than 
two  and  one-half  inches  square  prohibited  from  JellifT's  dam  to 
the  breakwater  at  the  mouth  of  the  river.  (Gen.  Stat.,  Sec. 
24430  * 

Moose  Hill  reservoir,  Oxford.  Fishing  prohibited  until 
March  twenty  eighth,  1898.     (Pub.  Acts,  1895,  Chap.  XVIII.) 

Moosup  pond.  Fishing  between  sunrise  and  sunset  for- 
bfdden  prior  to  April  first,  1898.  (Pub.  Acts,  1895,  Chap. 
LXXIX.) 

Mount  Hope  reservoir.  Fishing  prohibited  except  by  con- 
sent of  owner.  Special  penalty  for  malicious  destruction  of 
fish.      (Gen.  Stat.,  Sec.  2450.) 

ML  Tom  pond  or  any  lakes  in  Salisbury.  Fishing  by  hook 
and  line  only  allowed.      (Gen.  Stat  ,  Sec.  2417.) 

Mudge  pond,  Sharon.  Nets,  seines  and  spearing  prohibited. 
(Gen.  Stat.,  Sec.  2451.)  Fishing  prohibited  from  February 
first  to  June  fifteenth.      (Pub.  Acts,    1889,   Chap.  LXXXII.) 

Mystic  river.  Drawing  of  seines  prohibited,  except  for 
bony  fish,  during  April  and  May,  from  April  fifteenth  to  No- 
vember first,  north  of  a  line  running  due  east  of  the  lighthouse 
in  Groton,  and  prohibited  north  of  the  upper  bridge,  known  as 
Mystic  bridge,  and  in  the  waters  of  Stonington  above  the  rail- 
road bridge.  (Gen.  Stat.,  Sec.  2446.)  Taking  of  smelt,  ex- 
cept with  hook  and   line,  prohibited.      (Gen.   Stat.,  Sec.  2449.) 

New  Fairfield.  Use  of  set  lines  forbidden  from  six 
o'clock  in  the  afternoon  till  six  o'clock  the  next  morning.  (Gen. 
Stat.,  Sec.  2505.) 

Niantic  bay.  Use  of  nets  and  seines  forbidden  in  a  por- 
tion of,  from  July  first  to  September  first.  (Pub.  Acts,  1895, 
Chap.  CCVIII.) 


♦Section  2441  was  taken  from  General  Statutes  of  1875;  Section  2442  from 
the  Public  Acts  of  1879.  They  may  refer  to  different  Mill  rivers,  but  apparently 
not. 
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North  and  South  Spectacle  ponds,  Fishing  forbidden,  ex- 
cept with  hook  and  line,  and  allowed  only  from  July  first  to 
September  thirtieth,  until  after  October  first,  1900.  (Pub.  Acts, 
1895,  Chap.  XIX.) 

Pattagonsett  lake.  Use  of  seines  forbidden.  (Gen.  Stat., 
Sec.  2456.)  Taking  offish  without  consent  of  the  owner  for- 
bidden.     (Gen.  Stat.,  Sec.  2458.) 

Paiicatuck  river.  Use  of  seines  and  pounds  from  March 
twentieth  to  June  first  restricted.  Use  of  scoop-nets  in  river 
and  branches  forbidden  from  sunset  on  Friday  until  sunrise  on 
Monday  of  each  week,  from  March  twentieth  to  June  first. 
(Gen.  Stat.,  Sees.  2460,  2461.) 

Pocotopaug  lake.  Taking  of  black  bass  forbidden  from 
April  fifteenth  to  June  fifteenth.      (Gen.   Stat.,  Sec.  2449.) 

Putnam  Memorial  Camp  ground.  Fishing  and  hunting 
forbidden  except  by  permission.  (Pub.  Acts,  1893,  Chap. 
CLXXXVI.) 

Quadic    reservoir.  Fishing    prohibited    from     October 

thirtieth  to  May  first.    (Gen.  Stat.,   Sec.   2444.) 

Quinnebang  river.      (See  Shetucket  river.) 


Quinnipiac  river.  Set-nets,  weirs,  etc.,  forbidden  below 
Doolittle's  dam,  except  for  two  hours  each  tide,  and  excepting 
also  portions  of  the  river  in  New  Haven,  where  nets  will  not 
obstruct  navigation.      (Gen.  Stat.,  Sec.  2462.) 

Round  lake,  Salisbury.  Fishing  forbidden  from  Novem- 
ber first  to  May  first.    (Pub.  Acts,  1889,   Chap.  LXXXII.) 

Round  pond,  Ridgefield.  Fishing  forbidden  from  March 
first  to  July  first.  Taking  of  black  bass  less  than  six  inches 
long  forbidden.  Fishing  on  Sunday  forbidden.  (Gen.  Stat., 
Sees.   2463 — 2465.) 

Sabeihe  river.  Fishing  allowed  with  hook  and  line  only, 
except  from  March  first  to  December  first,  when  a  seine  with 
mesh  not  less  than  two  and  one-half  inches  may  be  used. 
(Gen.  Stat.,  Sec.  2466.) 
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Salmon  river  and  cove.  The  use  of  seines  and  nets  from 
the  mouth  of  the  river  as  far  as  tide-water  extends  is  forbidden. 
(Pub.  Acts,  1895,  Chap.  XIV.)  No  weirs  or  other  obstructions, 
except  mill  dams,  may  be  placed  across  Bride-pond  brook 
and  the  outlet  in  East  Lyme,  between  sunset  on  Saturday  and 
sunrise  on  the  following  Friday,  from  March  twentieth  to  May 
first.      (Gen.   Stat.,  Sec.  2469.) 

Saltonstall  lake.  Taking  or  destroying  fish  forbidden, 
except  by  permission  of  proprietors  of  fisheries  therein.  (Gen. 
Stat.,  Sec.   2468.) 

Saugatuck  bay.  Use  of  nets  or  seines  forbidden,  from 
November  first  to  January  first,  with  meshes  less  than  three 
quarters  of  an  inch  square,  from  January  first  to  April  fifteenth, 
with  meshes  less  than  five-eighths  of  an  inch  square,  and  from 
April  fifteenth  to  November  first,  with  meshes  less  than  one 
and  one-half  inches  square.      (Gen.  Stat.,  Sec.  2472.) 

Scantic  river.  Taking  of  lampreys  forbidden  from  May 
fifteenth  to  September  first.    (Pub.  Acts,  1897,  Chap.  XXXIII.) 

Shetucket  river.  Use  of  nets  and  seines  forbidden,  be- 
tween eleven  o'clock,  afternoon,  and  sunrise,  also  the  taking  of 
shad  below  the  dam  at  Greeneville.  The  use  of  scoop  nets  is 
forbidden  at  any  of  the  falls,  dams  or  sluiceways  in  Quinnebaug 
river,  or  in  the  Shetucket  river  below  its  junction  with  the 
Quinnebaug,  except  between  sunset,  on  Monday  evening  and 
sunrise  on  Friday  morning  in  any  week  in  April,  May  and 
June.      (Gen.  Stat.,  Sec.  2467.) 

Shuttle  Meadow  lake.       Fishing    with    hook  and   line   only, 
allowed.      (Pub.  Acts,  1893,  Chap.   CXLVI.) 

South  Coventry  pond.  Fishing  forbidden  from  Novem- 
ber fifteenth  to  April  fifteenth,  except  that  the  town  of  Coven- 
try may  by  vote  allow  one  day  for  fishing  in  January,  Februa- 
ry and  March.      (Gen.  Stat.   Sec.  2471) 

Spectacle  ponds.  Fishing  prohibited  except  with  hook 
and  line,  and  allowed  only  from  July  first  to  September  thir- 
tieth, until  after  October  first,  1900.  (Pub.  Acts,  1895,  Chap. 
XIX.) 
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Squantz  pond.  Spearing  prohibited.  (Gen.  Stat,.  Sec. 
2421.) 

Still  river,  Brookfield.  Fishing  with  hook  and  line  only, 
allowed.      (Gen.  Stat.,  Sec.  2473.) 

Stony  or  Farm  river  in  New  Haven  county,  and  the  bay 
into  which  it  flows.  Fishing,  except  with  baited  or  fly  hook 
prohibited,  except  by  permission  of  commissioners  oi  fisheries 
and  game.      (Gen.  Stat.  Sec.  2426.) 

Taunton  lake,  Newtown.  Fishing  or  disturbing  spawn  or 
young  fish  from  February  first  to  July  first  forbidden.  (Gen. 
Stat ,  Sec.  2474.) 

Thames  river.  Except  for  catching  shad,  the  use  of 
fykes  and  fish  traps  is  forbidden,  and  nets  or  seines  wifh  meshes 
less   than  one  and  one-quarter  inches.   (Gen.  Stat.,  Sec.  2475.) 

Toby  pond,  Norfolk.  Fishing  with  hook  and  line  only, 
allowed.      (Pub.  Acts,  1889,,  Chap.  LXI.) 

Twin  lakes.     Spearing  prohibited.  (Gen.  Stat.,  Sec.  2421.) 

Tyler  pond,  Goshen.  Taking  of  pickerel  prohibited 
in  March,  April  and  May.      (Gen.  Stat.,  Sec.    2425.) 

Waramaug  lake.  Fishing  forbidden  from  April  first  to 
July  first.  Taking  of  bass  less  than  six  inches  in  length  for- 
bidden Use  of  nets  and  seines  forbidden.  (Gen.  Stat.,  Sees. 
2476,  2477,  2478,  2479.) 

Water  ford  and  adjacent  waters.  Taking  of  eels  except 
with  hook  and  line  or  spear.      (Gen.  Stat.,  Sec.  2493.) 

West  Hill  pond,  New  Hartford  and  Barkhamsted.  Fishing 
allowed  with  hook  and  line  only.  Prohibited  during  the  month 
of  June.      (Gen.  Stat.,  Sec.    2480.) 

West  river,  below  Westville  bridge  and  in  New  Haven 
harbor,  within  two  miles  of  a  line  from  Oyster  Point  to  old 
wharf  in  West  Haven,  set  of  stationary  nets  are  forbidden. 
(Gen,  Stat.,  Sec.  2453.) 

West  or  Arawana  river  and  tributaries.  Fishing  allowed 
with  hook  and  line  only,  except  from  March  first  to  December 
first,  when  a  seine  with  mesh  not  less  than  two  and  one-half 
inches  may  be  used.      (Gen.  Stat.,  Sec.  2466.) 
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West  Thompson  reservoir.  Fishing  forbidden  except  by- 
permission  of  Union  Fishing  Club  or  owners  of  the  reservoir. 
(Pub.  Acts,  1889,  Chap.  CLTII.) 

Westbrook  and  adjacent  waters.  Taking  of  eels  except 
with  hook  and  line  or  spear  forbidden.    (Gen.   Stat.,  Sec.  2492.) 

Whitneyville  lake  and  reservoirs  belonging  to  the  New 
Haven  Water  Company.  Fishing  forbidden  except  by  per- 
mission of  proprietors.      (Gen.  Stat.  Sec.  2482.) 

Wood  creek,  Sherman.  Nets,  seines  and  spears  prohibit- 
ed.     (Gen.  Stat.,  Sec.  2439.) 

Woodstock  lake,  Little  pond  and  Little  river  from  Wood- 
stock, Woodstock  lake  to  dam  of  Putnam  Water  Company. 
Fishing  prohibited  from  November  to  end  of  following  March. 
(Pub.  Acts,   1889,  Chap.    XLIX.) 

SHELL-FISH. 

The  laws  relating  to  the  shell-fish  industry  are  embraced 
in  Chapter  CXLIX,  Sections  2310— 2415  of  the  General  Stat- 
utes and  the  Public  Acts  of  1889,  1893,  1895  and  1897.  They 
were  not  considered  of  sufficient  importance  to  the  general 
public  to  warrant  increasing  the  size  of  this  report  by  introduc- 
ing them.  The  following,  however,  are  given  as  particularly 
interesting  to  parties  not  engaged  in  oyster  growing. 

LOBSTERS. 

The  taking  of  lobsters  less  than  nine  inches  long,  or  of 
female  lobsters  with  spawn  attached  is  forbidden.  (Acts  of 
1897,  Chap.   XI.) 

GAME* 


PUBLIC    ACTS,    1897,    CHAPTER    XCV. 

An  Act  Concerning  the  Protection  of  Game. 

Section  2530  of  the  general  statutes  is  hereby  amended  to 
read  as  follows  :  Every  person  who  shall  buy,  sell,  expose  for 
sale,  or  have  in  his  possession  for  any  purpose,  or  who  shall 
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hunt,  pursue,  kill,  destroy,  or  attempt  to  kill  any  woodcock, 
quail,  ruffed  grouse  called  partridge,  or  gray  squirrel,  between 
the  fifteenth  day  of  December  and  the  fifteenth  day  of  October, 
the  killing  or  having  in  possession  of  each  bird  or  squirrel  to 
be  deemed  a  separate  offense ;  and  any  person  who  shall  at  any 
time  destroy  or  remove  from  the  nests  of  any  such  birds  any 
egg  of  such  birds,  or  shall  buy,  sell,  or  have  in  possession  any 
such  Qgg,  or  shall  wilfully  destroy  the  nest  of  any  such  bird,  or 
shall,  except  on  his  own  land,  with  a  trap,  snare  or  net,  take, 
or  attempt  to  trap,  snare,  net  or  take  any  woodcock,  partridge, 
or  quail  shall  be  fined  not  more  than  ten  dollars ;  provided, 
that  no  person  shall  be  imprisoned  more  than  thirty  days  for 
failure  to  pay  any  fine  or  costs  imposed  under  the  provisions  of 
this  section. 

Approved,  April  14,  1897. 

Where  notices  are  posted  it  is  unlawful  to  hunt  on  land 
without  permission  of  the  owner.  (Gen.  Stat.,  Sec.  2531.) 
This  section  became  a  law  in  1877.  Sections  1454  and  1455 
of  the  General  Statutes,  enacted  in  1886,  (The  last  paragraphs 
on  page  4,)  apparently  do  away  with  the  necessity  of  putting 
up  notices  so  far  as  fine  and  imprisonment  is  concerned  and 
Section  2539  subjects  the  person  who  enters  the  premises  of 
another  for  the  purpose  of  hunting  to  forfeitures. 

In  case  there  are  notices,  being  found  on  the  land  of  an- 
other with  a  dog  and  gun  is  prima  facie  evidence  of  law  break- 
ing, and  the  owner  may,  with  such  assistance  as  he  may  com- 
mand, arrest  the  offender  and  take  him  before  a  justice,  who, 
upon  complaint  of  a  grand  juror,  shall  proceed  to  try  him. 
(Pub.  Acts,  1893.  Chap.  CCXXI.) 

Shooting,  or  having  in  possession  in  the  open  air  the  im- 
plements for  shooting,  is  forbidden  on  Sunday,  and  in  case  of 
conviction  one-half  of  the  fine  imposed  is  to  be  paid  to  the  in- 
former.     (Gen.  Stat.,  Sec.  2533,  2534.) 

Section  2535  of  the  General  Statutes  as  amended  reads 
as  follows :  Every  person  who  shall  kill,  cage,  or  trap,  or  have 
in  his  possession,  dead  or  alive,  any  bluebird,  Baltimore 
oriole,  purple  finch,  thrush  of  any  kind,  cat-bird,  wren,  martin, 
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swallow,  chimney  swift,  bobolink,  robin,  night-hawk,  whip- 
poor-will,  fly-catcher,  warbler,  scarlet  tanager,  vireo,  nuthatch, 
creeper,  humming  bird,  rose-breasted  grosbeak,  kinglet,  tit- 
mouse, indigo  bird,  cedar  bird,  yellow  bird,  phebe,  sparrow, 
(except  English  sparrows),  or  any  species  of  the  woodpecker, 
chickadee,  or  any  other  of  the  song  or  insectivorous  birds,  or 
who  shall  destroy  the  nests  or  eggs  of  any  of  said  birds,  shall 
be  fined  one  dollar  for  each  bird  so  killed,  caged,  trapped, 
or  had  in  possession,  or  nest  or  egg  destroyed.     (1897  Law.) 

The  killing  of  rail  or  sora  is  prohibited  in  New  Haven, 
Fairfield  and  Litchfield  counties  from  January  first  to  August 
twentieth,  and  in  other  counties  from  January  first  to  Septem- 
ber first.   (Gen.  Stat.,  Sec.   2538.) 

The  killing  of  wild  duck,  goose,  or  brant,  or  exposing  the 
same  for  sale,  from  May  first  to  August  thirtieth,  the  killing, 
or  attempting  to  kill  or  take  such  fowls  in  any  manner  except 
with  a  gun  commonly  raised  at  arm's  length,  or  the  shooting  at 
any  bird  or  wild  fowl  from  any  boat  or  vessel  propelled  by 
steam  or  sails  is  forbidden.      (Gen.  Stat.  Sec.  2541.) 

The  killing  or  attempting  to  kill  any  of  the  wild  fowl 
mentioned  above  in  the  Housatonic  river  between  Washington 
bridge  and  a  line  drawn  from  the  west  end  of  Milford  Point  to 
the  south  side  of  Neck  Bridge  creek,  is  forbidden,  except  on 
Tuesdays  and  Fridays,  from  October  twentieth,  to  April  twen- 
tieth.     (Gen.  Stat,  Sec.  2542.) 

The  trapping  or  snaring,  and  the  selling,  or  offering  for 
sale  of  partridges  (ruffed  grouse),  quail  or  woodcock,  except 
by  the  owner  of  the  land  or  a  member  of  his  family,  is  forbid- 
den.    (Gen.  Stat.,  Sec.  2545.) 

The  killing,  having  in  possession,  buying,  selling,  or  at- 
tempting to  kill,  buy,  or  sell,  any  Mongolian  or  Chinese  pheas- 
ants, or  the  disturbing  of  any  nest,  taking,  possessing,  buying 
or  selling,  or  attempting  any  such  thing  with  the  nests  and 
eggs  of  such  birds,  is  forbidden  prior  to  October  first,  1896. 
(Pub.  Acts,  1893,  Chap.  CCLIV.) 
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The  killing  in  this  state  with  intent  to  transport,  the  trans- 
porting, or  having  in  possession  with  intent  to  transport  be- 
yond the  limits  of  the  state,  ruffed  grouse,  quail,  or  woodcock, 
is  forbidden.      (Gen.  Stat.,  Sec.  2546.) 

The  setting  up  or  turning  loose  of  any  bird  or  fowl  to  be 
shot  at,  or  the  shooting  at  any  such  bird  or  fowl,  is  forbidden. 
(Gen.  Stat.,  Sec.  2548.) 

The  use  of  ferrets  for  taking  rabbits  is  forbidden  except 
upon  one's  own  land.      (Gen.     Stat.,  Sec.  2549.) 

The  killing,  attempting  to  kill,  or  chasing  of  deer  of  any 
description,  is  forbidden  until  October  first,  1903.  (Pub.  Acts, 
1893,  Chap.  LXXIIL). 

The  killing,  taking,  or  having  in  possession,  of  any  game, 
game  bird,  or  wild  fowl  contrary  to  law  shall  be  considered  a 
separate  offense  for  each  animal,  bird,  or  fowl  so  killed,  taken, 
or  possessed.      (Pub.  Acts.   1893,  Chap.  CVIII.) 

Any  species  of  game  or  game  bird  may  be  taken  and  kept 
alive  for  domestication  or  propagation  if  the  taking  be  without 
trespass  on  land  of  another.    (Gen.  Stat.,  Sec.  2540.) 

GAME   WARDENS. 

The  county  commissioners  of  'each  county  are  required 
to  appoint  a  game  warden,  who  may  deputize  another  to  as- 
sist in  detecting  violations  of  game  laws  or  the  arrest  of  offen- 
ders. 

The  game  warden  or  deputy  may,  at  any  reasonable  hour, 
inspect  any  refrigerator  or  other  receptacle  in  any  place  where 
it  is  suspected  that  game  or  game  birds  are  held  in  violation 
or  for  the  purpose  of  violating  the  law.  (Pub.  Acts,  1 
Chap.  CXCI.) 

SUMMARY  OF  LAWS  OF  \  897. 


The  killing,  buying,  selling,  or  exposing  for  sale  of  pheas- 
ants is  prohibited  until  the  first  day  of  October,  1900.  Pen- 
alty $50,  one-half  to  informer.    (Chap.  XLI.) 
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Open  season  for  game  birds  and  squirrels  extends  from 
October  fifteenth  to  December  fifteenth. 

Destruction  of  nests  or  eggs  of  game  birds,  and  the  taking 
of  such  birds  by  trap,  snare,  or  net,  is  forbidden.  Penalty,  a 
fine  of  ten  dollars  and  costs,  or  not  more  than  thirty  days  in 
jail.     (Chap.  XCV.) 

The  taking  of  squirrels  or  rabbits  by  the  use  of  fire  or  ex- 
plosives introduced  into  holes  in  trees  or  burrows,  is  prohibited. 
Penalty,  a  fine  of  seven  dollars.      (Chap.  CIX.) 

The  commissioners  of  fisheries  and  game  may  take  birds, 
animals,  and  fish,  for  the  purpose  of  fulfilling  the  duties  of  their 
office.  (Chap.  XV.)  The  commissioners  are  given  the  powers 
of  grand  jurors  in  regard  to  the  enforcement  of  fish  and  game 
laws.   (Chap.  CXXXIV.) 

Nets  and  fishing  tackle  used  illegally  may  be  seized  and 
destroyed,  or  sold.  (Chap.  XXIX.)  Vessels,  boats,  etc.,  may 
be  seized.  (Chap.  CXXII.)  The  use  of  plows  for  taking  shell- 
fish is  prohibited.  (Chap.  XXXI.)  Owners  of  pounds,  weirs, 
and  nets  must  report  the  number  of  edible  fish  caught.  (Chap. 
XVII.) 

The  use  of  seines,  nets,  etc.,  between  sunset  Saturday  even- 
ing and  sunset  Sunday  evening,  prior  to  June  twentieth,  in  each 
year,  and  the  taking  of  sha'd  with  a  net  having  a  mesh  of  less 
than  two  and  one-half  inches,  is  forbidden.  (Chap.  XXXIV.) 

The  term  "private  stream"  does  not  apply  to  the  branches 
of  any  stream  stocked  by  the  state.      (Chap.  LXIX.) 

Open  season  for  brook  trout  is  from  April  first  to  June 
fifteenth.     (Chap.  LXXXIII.) 

The  taking  of  lobsters  less  than  nine  inches  long,  is  pro- 
hibited.     (Chap.  XI.) 

The  taking  of  round  clams  less  than  an  inch  in  thickness, 
or  an  inch  and  a  half  broad,  is  prohibited.      (Chap.  XII.) 

The  taking  of  escalops  is  prohibited  from  April  first  to 
October  first.     (Chap.  XIII, ) 

LOCAL   REGULATIONS. 
The  taking  of  trout  in  Stamford,   Greenwich,  Darien,   and 
New    Canaan,    is    prohibited    until    May    first,    1900.     (Chap. 
LXIX.) 
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Bantam  lake.  Fishing  prohibited  from  March  first  to 
May  first.      (Chap.  LXXXI.) 

Black  pond,  Middlefield.  Fishing  is  prohibited  from  No- 
vember first  to  May  first,  and  the  use  of  more  than  two  hooks 
on  one  line  is  forbidden  at  all  times.    (Chap.   LXII.) 

Blackberry  rimer.  The  use  of  nets  is  prohibited.  (Chap. 
XCII.) 

Bridgeport  and  Black  Rock  harbors.  The  use  of  nets  is 
forbidden,  except  that  shad  may  be  taken  with  gill  net  having 
a  mesh  not  less  than  two  and  one-half  inches  square,  from 
March  first  to  June  twentieth.      (Chap.  XCIII.) 

Bride  and  Pattagansett  brooks.  The  placing  of  nets,  weirs, 
etc.,  across  is  forbidden  from  March  twentieth  to  May  first, 
exctpt  from  sunrise  to  sunset  on   Saturday.  (Chap.  CLXIV.) 

Chapman  s  pond.  The  use  of  nets  is  prohibited.  (Chap. 
XCVI.) 

Milford harbor.  The  use  of  nets  is  forbidden,  except  for 
taking  menhaden,  eels,  crabs  and  baitfish,  from  August  first  to 
November   first.      (Chap.  XLVIII.) 

Moose  Hill  reservoir.  Fishing  prohibited  for  four  years. 
(Chap,  LXVI.) 

Salmon  river  or  cove.  The  use  of  nets  is  forbidden  in 
Salmon  river  or  cove  as  far  as  tide  water  extends,  from  July 
first  to  February  first.      (Chap.   LXVI.) 

The  taking  of  lampreys  in  the  Farmington,  Connecticut, 
and  Scantic  rivers,  is  prohibited  between  the  fifteenth  day  of 
May  and  the  first  day  of  September.      (Chap.  XXXIII.) 

Fishing  is  permitted  in  Mamanasco,  Carr,  and  Edwin  G. 
Potter's  ponds.    (Chap.  XXV.) 

OFFICERS  FEES. 

Chapter    CCLI    of  the    public    acts    of    J  893    is     hereby 

amended  to  read  as  follows:    In  all  prosecutions  relating  to  the 

laws  for  the  preservation  of  fish  and  game,  the  fish  and    game 

warden,  his  deputy,  special  detective,  special  protector,  or  other 
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officer  making  the  arrest,  shall  be  entitled  to  a  fee  of  ten 
dollars  in  each  and  every  case  where  conviction  is  had,  which 
fee  shall  be  taxed  by  the  court  as  costs  in  the  case  against  the 
defendant,  and  said  fish  and  game  warden,  his  deputy,  special 
detective,  special  protector,  or  other  officer  shall  be  paid  said 
sum  ;  provided,  that  the  court  taxing  the  costs  in  any  additional 
cases  shall  do  so  only  as  justice  may  require. 
(Public  Acts,  1897,  LXXXII.) 
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REPORT. 


To  the  Governor  and  General  Assembly  of  the  State  of  Connecticut: 
In  conformity  with  the  Statutes  of  1895,  requiring  an  annual 
report  from  all  Boards  and  Commissions  of  the  State,  the  Shell- 
Fish  Commissioners  have  prepared  and  herewith  respectfully 
submit  their  report  for  the  year  ending  September  30th,  1898. 

THE  COMMISSION. 

The  members  of  the  Commission  are  George  C.  Waldo,  of 
Bridgeport,  Christian  Swartz,  of  South  Norwalk,  and  G.  W.  Hal- 
lock,  of  New  Haven. 

Mr.  A.  McC.  Mathewson  continues  Clerk  of  Shell-Fisheries, 
and  the  Office  of  the  Commission  is  in  the  Exchange  Building, 
on  Chapel  street,  New  Haven,  rooms  301-303. 

Mr.  D.  C.  Sanford  is  employed  as  engineer. 

NEW  LAWS. 

At  the  legislative  session  of  1897  the  enactments  affecting  the 
oyster  industry  of  the  State  were  not  numerous,  but  were  import- 
ant, nevertheless,  and  the  laws  passed  amending  existing  laws, 
or  in  addition  to  those  already  in  force,  will  be  found  in  the  Ap- 
pendix of  the  report  of  1897,  in  their  proper  places. 

The  law  regarding  the  seizure  of  boats  illegally  used  has  been 
so  amended  as  to  give  greater  power  and  security  to  the  oyster 
police  of  the  State  and  other  officers,  and  protects  them  from  the 
penalties  imposed  by  the  law  as  it  stood  previous  to  1897.  (See 
Appendix,  Report  of  1897,  page  xxxvii.) 

The  law  requiring  boats  to  be  licensed  for  working  in  the  Hou- 
satonic  river  was  repealed  at  the  instance  of  the  oystermen.  This 
cuts  off  one  source  of  revenue  from  this  office.  (See  Appendix, 
Report  of  1897,  page  xxxv.) 

The  time  of  residence  in  this  State  necessary  to  eligibility  for 
working  on  the  natural  oyster  beds  of  the  State,  is  made  one 
year,  instead  of  six  months.  This  makes  the  time  uniform  in  all 
cases  throughout  the  State. 
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A  law  was  also  passed  requiring  that  notice  of  the  decease  of 
the  owners  of  oyster  grounds  be  lodged  in  the  office  of  the  Com- 
mission by  administrators  or  executors  on  the  estates  of  such  de- 
ceased persons  within  a  specified  time.  This  is  an  excellent  reg- 
ulation, as  the  neglect  to  give  such  information  has  frequently  led 
to  unfortunate  complications. 

THE  FINANCIAL  STATEMENT. 

The  financial  statement,  together  with  the  tabulated  monthly 
record  of  appropriations  for  and  expenses  of  the  Commission,  ap- 
pears further  on.  By  the  financial  statement  it  will  be  seen  that 
while  nearly  the  same  amount  was  received  by  the  Commission 
this  year,  the  disbursements  were  smaller  and  there  is  a  balance 
over  and  above  expenses,  accruing  to  the  State.  The  taxes  col- 
lected were  a  few  dollars  short  of  the  amount  of  1897,  but  the 
difference  was  in  the  failure  of  a  few  tax-payers,  the  assessments 
aggregating  about  the  same  as  last  year. 

In  the  matter  of  expenses  the  regular  payments  such  as  the  oys- 
ter police,  the  buoying  of  natural  oyster  beds,  the  inspecting  of 
natural  oyster  beds,  office  expenses,  laying  of  taxes,  etc.,  are 
about  the  same  as  last  year.  The  war  interfered 
with  dredging  in  our  harbors  and  therefore  the  expenses  for  the 
inspection  of  mud  dumping  were  light.  There  was  a  special 
allowance  for  engineering  work  of  $250  which  was  used  on  the 
official  maps  and  records  of  the  office.  It  will  be  seen  that  in 
every  instance  the  Commission  has  been  able  to  keep  within  the 
limit  of  the  amount  set  off  by  the  appropriations  committee,  and 
in  some  instances  to  carry  a  surplus  to  the  next  year.  To  the 
disbursements  should  be  added  about  $2,900  salaries  of  the  Com- 
missioners and  the  Clerk  for  the  year.  The  exact  figures  had  not 
been  received  from  the  Treasurer  of  the  State. 

It  is  probable  that  the  expenses  for  the  inspection  of  mud 
dumping  will  be  large  for  the  year  to  come  as  work  in  several 
harbors,  delayed  by  the  war,  will  now  be  pushed  forward. 

REPAIRS  OF  SIGNALS. 
The  Commission  had  during  the  year  1896-7,  thoroughly  over- 
hauled all  the  landmarks  and  signals  of  the  State,  so  that  little  or 
no  work  of  that  character  has  been  needful.  The  work  was  thor- 
oughly and  substantially  done  and  the  State  signals  are  in  excel- 
lent condition. 
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In  order  that  the  character  of  the  signal  work  may  be  more 
clearly  understood,  reproductions  of  the  old  signals  and  the  new 
are  given  elsewhere  in  this  report. 

BUOYING  OF  NATURAL  BEDS. 

In  the  matter  of  the  buoying  of  natural  oyster  beds  the  Com- 
mission has  been  able  to  do  satisfactory  work  through  the  fact  that 
its  appropriation  for  that  work  exceeded  the  amount  that  it  would 
have  had  for  that  purpose  had  it  been  confined  to  the  usual  pro- 
portion of  boat  license  money.  Last  year  the  Commission  was 
forced  to  ask  an  extra  appropriation  from  the  State  Board  of  Con- 
trol which  was  granted,  but  this  year  the  funds  at  its  disposal 
were  ample.  The  oystermen,  both  the  planters  and  the  workers 
on  the  natural  beds,  understand  that  the  Commission  is  disposed 
to  do  all  that  it  properly  can  in  keeping  the  natural  beds  buoyed 
but  in  some  exposed  situations  it  is  impracticable  that  buoys 
should  be  always  in  place,  for  the  expense  of  keeping  them  would 
be  excessive  and  unreasonable. 

The  Commission  is  more  than  ever  persuaded  that  the  law  al- 
lowing the  buoying  of  these  natural  beds  is  a  popular  and  ad- 
vantageous one  for  the  oystermen  and  that  it  might  be  extended 
to  take  in  still  other  natural  beds  in  the  State  waters.  If  the 
money  annually  expended  by  the  State  in  payment  for  inspec- 
tors of  mud  dumping  could  be  saved,  by  requiring  the  dredging 
companies  to  pay  for  the  inspection,  and  the  amount  thus  saved, 
or  a  portion  of  it,  be  used  in  additional  work  in  the  buoying  of  nat- 
ural beds,  it  is  the  belief  of  the  Commission  that  it  would  be  a 
wise  and  proper  move  to  make.  The  table  of  buoys  set  in  1897 
will  be  found  on  another  page. 

INSPECTION  OF  MUD  DUMPING. 
As  has  been  said  the  inspection  of  mud  dumping  has  been  a 
comparative  light  expense  to  the  Commission  during  the  past 
year,  owing  to  the  fact  that  mud  excavating  was  greatly  delayed 
during  the  spring  and  summer  by  the  operations  of  the  United 
States  engineers  in  New  Haven  and  Bridgeport  harbors,  which 
were  fortified  and  mined,  during  which  conditions  the  work  of  ex- 
cavating was  largely  suspended.  But  a  large  amount  of  dredg- 
ing is  to  be  done  and  the  expense  to  the  State  will  be  heavy,  unless 
it  shall  conclude  to  require  the  dredging  companies  to  pay  for 
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the  inspection.  Were  this  the  law  it  would  be  fair  for  all,  and 
would  be  counted  as  one  of  the  fixed  expenses  of  any  work  on 
which  estimates  were  given  to  the  government  or  to  private 
parties.  The  use  of  excavated  material  on  private  oyster  grounds 
has  been  considerable  and  is  likely  to  continue  to  be  large  so  long 
as  the  material  is  of  a  character  calculated  to  improve  the  soft 
bottom  and  to  make  grounds  more  valuable. 

The  experimental  and  progressive  side  of  the  business  in  this 
State  finds  its  chief  expression  in  thus  improvement  of  grounds, 
but  the  work  thus  far  is  demonstrated  to  be  uncertain  and  there 
is  still  a  diversity  of  opinion  as  to  whether  or  not,  in  the  long  run, 
it  pays.  It  is  true,  however,  that  some  grounds  which  ten  years 
ago  would  not  be  considered  for  a  moment  as  safe  for  oyster 
planting,  have  been  by  patient  and  judicious  labor  at  consid- 
erable expense,  made  to  sustain  a  partial  crop  and  will,  in  time, 
repay  the  outlay  made  upon  them.  It  is  the  rule  of  the  Com- 
mission whenever  private  parties  take  the  dredged  material  for 
their  use,  that  they  pay  for  the  inspection,  and  the  inspector  ap- 
pointed is  suggested  to  the  Commission  by  the  purchaser  and 
user  of  the  material. 

THE  STATE  OYSTER  POLICE. 

The  State  Oyster  Police  system  has  been  conducted  in  the 
manner  provided  by  law  during  the  year  and  the  expense,  $2,- 
527.21,  apportioned  according  to  the  tax-paying  power  of  the 
districts,  which  are  set  off  as  was  shown  in  the  map  accompanying 
the  report  of  1897.  There  has  been  no  complaint  as  to  this  work 
and  we  believe  that  it  has  been  well  and  carefully  done,  all  the 
men  employed  in  it  being  those  recommended  by  the  oyster 
planters  themselves,  and  selected  for  their  trustworthy  char- 
acter and  fitness. 

The  State  inspector  of  natural  oyster  beds,  Mr.  William  A. 
Lewis,  appears  to  be  doing  his  work  in  a  satisfactory  manner. 
Owing  to  the  failure  of  a  "set"  this  year  the  work  on  the  natural 
beds  has  not  been  good  and  the  workers  have  been  comparatively 
few  in  number.  Where  hundreds  of  thousands  of  bushels  of  seed 
were  sold  last  year  from  the  natural  beds,  hundreds,  or  even  less, 
would  this  year  represent  the  catch,  and  the  failure  has  been  a 
severe  disappointment  alike  to  those  who  catch  and  sell  the  seed, 
and  to  the  planters  who  annually  buy,  transplant  and  mature  itr 
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REVERSION  OF  GROUNDS. 

There  have  been  a  number  of  cases  of  reversion  under  the  law, 
during  the  year,  as  the  list  printed  further  on  will  show.  There 
has  been  little  disposition  to  take  up  these  grounds  owing  to  a 
variety  of  causes  among  which  is  the  fear  of  increased  taxation, 
and  the  utter  failure  of  the  set  for  this  year.  Much  attention  has 
been  given  to  the  advantage  of  Rhode  Island  where  a  situation 
exists  such  as  results  in  the  rapid  maturing  of  the  oyster  with  a 
saving  of  time  over  most  localities  on  the  Connecticut  coast. 

Oysters  which  have  "set"  in  Connecticut  waters  and  have  reach- 
ed an  age  when  they  will  bear  transplanting,  unless  in  an  ex- 
ceptionally favorable  locality,  can  be  taken  to  Rhode  Island  and 
matured,  and  brought  back  to  Connecticut  for  opening  and  dis- 
tribution, or  sold  from  the  Rhode  Island  beds  to  advantage.  A 
number  of  Connecticut  planters  have  engaged  in  this  business  and 
with  very  encouraging  prospects.  On  the. other  hand  there  are 
some  Rhode  Island  planters  who  own  and  plant  grounds  in  this 
State  for  raising  seed,  and  a  large  proportion  of  the  stock  matured 
on  the  Rhode  Island  grounds  come  from  this  State. 

FOREIGN  INTEREST  IN  CONNECTICUT  REPORTS. 

The  demand  for  the  reports  of  the  Connecticut  Shell-Fish  Com- 
mission increases  and  the  details  of  the  industry  and  the  form  of 
laws  under  which  its  relations  with  the  State  are  maintained  are  of 
great  interest  to  every  Atlantic  and  Pacific  seaboard  State,  calls 
for  copies  being  received  continually  from  those  States.  The  Com- 
mission makes  it  a  point  to  supply  such  demands  whenever  prac- 
ticable. 

REVISION  OF  THE  LAWS. 
The  work  of  revising  the  Oyster  Laws  of  the  State,  which  was 
announced  in  the  report  of  last  year  as  under  consideration,  has 
been  done  by  the  Clerk  of  the  Commission,  Mr.  A.  McC.  Mathew- 
son,  and  the  revision  as  printed  in  the  Appendix  of  this  report, 
has  been  submitted  to  the  Oyster  Growers'  Association,  and  is 
now  in  the  hands  of  their  committee.  It  is  probable  that  this  re- 
vision with  such  amendments  as  that  committee  may  recommend, 
will  be  presented  to  the  General  Assembly  for  consideration  and 
adoption  at  some  future  time.  It  is  believed  that  the  proper 
arrangement  of  the  laws,  the  removal  of  superfluous  and  con- 
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flicting  passages,  and  the  restating  of  them  in  a  properly  classified, 
succinct  and  simplified  form  will  be  of  advantage  to  all  who  have 
to  do  with  the  oyster  business  in  this  State. 

DREDGING  FOR  STARS. 
As  the  general  public  knows  little  about  the  details  of  the  oyster 
business  it  has  been  thought  advisable  to  give  in  a  table  to  be 
found  further  on,  some  of  the  figures  of  the  work  of  the  year 
done  by  prominent  Connecticut  planters  in  catching  star-fish,  and 
protecting  their  oyster  beds.  The  star-fish  is  one  of  the  most  de- 
structive enemies  of  the  oyster,  and  the  work  of  years  upon  a  valu- 
able oyster  bed  may  be  rendered  useless  and  a  dead  loss  if  the 
star-fish  are  allowed  to  get  among  the  oysters  and  remain  there 
long.  The  work  of  taking  stars  is  expensive,  but  necessary  and 
eternal  vigilance  and  increasing  activity  are  the  only  terms  upon 
which  success  in  the  oyster  business  can  be  secured.  In  the  Ap- 
pendix to  this  report  will  be  found  a  very  complete  and  interesting 
account  of  the  star-fish  of  Rhode  Island  and  Connecticut  waters, 
by  Prof.  Field  of  the  Rhode  Island  experiment  station.  In  this 
paper  Prof.  Field  gives  some  facts  and  figures  concerning  star- 
fish of  especial  interest  to  Connecticut  planters. 

RHODE  ISLAND  AND  CONNECTICUT. 

The  recent  close  and  pleasant  business  relations  existing  be- 
tween the  oyster  industries  of  Rhode  Island  and  Connecticut  re- 
sulted in  an  interchange  of  visits  and  an  examination  of  the 
methods  of  the  two  States  during  the  past  summer. 

On  August  22nd  the  members  of  this  Commission  and  its 
Clerk  and  Engineer  were  invited  to  Rhode  Island  to  the  annual 
excursion  of  the  Shell  Fish  Commissioners  of  that  State.  Only 
A.  McC.  Mathewson,  Esq.,  the  Clerk  and  Mr.  David  C.  Sanford, 
the  Engineer,  were  able  to  accept.  They  met  on  the  trip  many  of 
the  prominent  men  of  Rhode  Island  and  were  enabled  to  learn 
much  of  the  practical  work  that  is  done  under  the  laws  of  that 
State  in  the  cultivation  of  the  oyster.  The  excusion  took  the 
party  over  most  of  the  important  oyster  grounds  in  the  Nara- 
gansett  Bay  and  the  day  was  profitably  and  pleasantly  spent. 

The  Rhode  Island  Commissioners  accepted  an  invitation  from 
this  Commission  to  visit  this  State  on  October  5th  and  6th.  Com- 
missioners Benjamin  Drown,  Joseph  C.  Church,  John  H.  North- 
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rop  and  Philip  H.  Wilbur  and  the  Clerk,  James  C.  Collins,  and  the 
Engineer,  Mr.  Sarles,  also  Prof.  George  W.  Field  and  General 
Charles  R.  Brayton  of  Providence,  arrived  in  New  Haven  on  the 
afternoon  of  October  5th,  and  were  taken  in  carriages  to  the 
oyster  establishments  of  Jermiah  Smith  &  Sons  and  Henry  C. 
Rowe  &  Co.  After  a  thorough  inspection  of  these  places  a  drive 
was  taken  about  the  city.  The  next  morning  we  all  met  at  the 
office  and  looked  over  the  system  of  maps  and  records  and  the 
work  of  the  office.  At  ten  o'clock  we  took  the  train  for  Bridge- 
port where  we  were  met  by  prominent  men  from  New  Haven, 
1  Bridgeport  and  Norwalk  and  took  the  oyster  boat  of  William  M. 
Merwin  &  Sons  which  was  kindly  placed  at  our  service.  We  first 
visited  the  natural  oyster  bed  and  saw  the  fleet  of  sail  boats  at 
work  and  then  steamed  toward  Milford.  When  on  the  oyster 
ground  of  William  M.  Merwin  &  Sons  we  dredged  for  oysters. 
The  day  was  perfect  for  a  trip  upon  the  water  and  our  Rhode 
Island  guests  expressed  themselves  pleased  with  all  that  was 
shown  them.  They  were  especially  interested  in  the  work  of  the 
office  as  no  such  institution  is  connected  with  the  Rhode  Island 
Commission.  They  took  notes  of  the  Connecticut  methods, 
copies  of  the  blanks  of  the  office  and  informed  themselves  gener- 
ally upon  its  equipment  and  work,  with  which  they  expressed 
themselves  much  pleased. 

Men  interested  in  the  oyster  industry  in  other  States  have  spoken 
and  written  of  the  working  of  the  laws  of  Connecticut  and  urged 
the  adoption  of  similar  laws  in  their  own  States.  Many  copies  of 
our  laws  and  reports,  as  has  been  said  heretofore,  have  been 
sent  to  States  interested  in  the  oyster  industry  and  we  have  as- 
surance that  several  State  Legislatures  favor  the  adoption  of  laws 
based  upon  those  of  this  state,  especially  in  the  ownership  of 
oyster  ground.  The  following  clipping  is  taken  from  the  New 
York  State  report  over  the  signature  of  the  Hon.  Edward  Thomp- 
son, Shell  Fish  Commissioner: 

"Since  the  State  law  was  changed  to  provide  for  leasing  oys- 
ter beds,  instead  of  granting  franchises,  as  formerly  very  little 
ground  has  been  applied  for  in  Long  Island  Sound,  and  the  rea- 
son for  this  is  that  a  fifteen  year  lease  is  not  long  enough  to  war- 
rant a  man  or  a  body  of  men  in  spending  the  money  necessary  in 
cleaning  up  and  preparing  the  ground  for  oyster  culture.     The 


12  REPORT    OF    THE    SHELL-FISH    COMMISSIONERS 

policy  of  the  State  of  Connecticut  is  altogether  different.  The 
citizens  of  that  State  have  a  perpetual  franchise  of  the  oyster  beds, 
and  the  industry  is  carried  on  to  a  larger  extent  than  in  this  State, 
and  I  believe  that  in  the  near  future  our  Legislature  will  see  the 
wisdom  of  this  policy  and  apply  it  to  our  own  oyster  beds,  that 
New  York  may  be  second  to  none  in  the  value  of  ner  oyster  pro- 
duct." 

This  and  other  endorsements  of  the  Connecticut  Oyster  Laws 
in  their  practical  working  only  emphasize  the  fact  that  our  laws 
should  be  put  into  proper  form  on  the  Statue  book  of  the  State. 

THE  OYSTER  BUSINESS. 

While  those  planters  having  oysters  from  two  years  old  up- 
wards on  their  grounds  in  this  State,  and  who  have  been  able  to 
keep  them  from  "stars"  and  "drills'  'and  the  severe  storms  which 
frequently  bury  them  in  sand,  all  of  which  contingencies  are  ever 
present  in  the  oyster  business,  may  be  able  to  make  a  profitable 
showing  for  the  year,  everyone  depending  directly  or  indirectly 
upon  the  "set"  of  this  year,  has  been  disappointed,  and  when  it  is 
considered  that  the  aggregate  value  received  from  the  sale  of  seed 
from  the  natural  beds  of  the  State  in  some  years  amounts  to  hun- 
dreds of  thousands  of  dollars,  the  extent  of  the  loss  and  disap- 
pointment may  be  understood. 

Nor  is  this  all,  a  glance  at  the  amounts  of  shells,  sand,  gravel 
and  other  material  spread  by  the  planters  on  their  grounds  this 
year  for  the  reception  of  the  "set,"  and  given  in  the  carefully 
prepared  tables  further  on,  will  show  an  outlay  in  money  and  la- 
bor that  has  been  almost  a  dead  loss  in  every  case,  to  those  who 
have  engaged  in  the  work. 

It  is  safe  to  say  that  the  loss  must  be  $250,000  in  money  to  the 
planters,  while  a  considerable  portion  of  the  year's  work  is  thrown 
away  besides. 

In  this  connection  it  is  proper  to  speak  of  the  feeling  which 
the  Commission  has  found  to  prevail  at  present  throughout  the 
business  in  the  State  and  which  has  changed  materially  the  out- 
look of  the  early  part  of  the  season  when  there  was  every  pros- 
pect of  a  prosperous  year,  especially  to  those  who  depend  largely 
or  in  part  upon  this  year's  set.  The  holders  of  the  cheaper 
grounds  are  very  much  averse  to  having  any  such  limit  put  upon 
the  assessment  of  their  grounds  for  taxation  as  would  increase  the 
burden  now  upon  them.     They  would  be  forced  by  an  increase 
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that  would  be   of  any   value  to  the   State,   to   surrender  their 
grounds  and  thus  the  State  would  lose  more  than  it  would  gain. 

Indeed  so  discouraging  has  been  the  year  to  these  oystermen 
that  many  are  considering  the  abandonment  of  their  grounds, 
while  others  are  waiting  to  see  what  the  coming  Legislature  may 
decide  to  do  before  purchasing  new  grounds.  Already  new 
grounds  have  been  applied  for  to  the  extent  of  over  3,500  acres, 
but  the  applicants  for  the  most  part  will  not  accept  the  deeds  un- 
til they  know  whether  or  not  the  rate  of  taxation  is  to  be  increased. 
If  grounds  are  deeded  back  to  the  State  the  loss  is  greater  than 
would  be  the  gain  from  any  increase  of  taxation  upon  them,  and 
in  the  case  of  grounds  applied  for  and  not  taken,  the  State  loses, 
besides  the  prospective  taxation,  the  one  dollar  per  acre  of  the 
original  purchase  money.  The  utter  failure  of  the  "set"  this  year 
has  been  especially  hard  upon  the  holders  of  grounds  now  paying 
little  or  nothing  to  them  and  which  are  only  held  in  the  hope  of 
a  change  for  the  better. 

Moreover  the  holding  of  cheap  ground  for  experimental  pur- 
poses, which  constitutes  a  considerable  portion  of  the  progres- 
sive and  enterprising  element  in  the  oyster  industry,  will  be  ma- 
terially and  unfavorably  affected  by  any  increase  in  the  present 
rate  of  taxation  that  would  be  of  appreciable  value  to  the  State, 
and  without  such  increase  there  would  be  no  object  in  any  change 
in  existing  relations.  Therefore,  considering  all  the  conditions 
we  cannot  believe  that  it  would  be  of  any  advantage  to  the  State 
to  disturb  existing  conditions,  but  on  the  contrary  that  it  would 
result  in  serious  loss  from  the  immediate  abandonment  of 
grounds. 

There  has  been  a  diminution  in  the  taxable  grounds  of  the 
State  of  about  six  thousand  acres  in  the  past  five  years,  and  we 
cannot  regard  any  move  that  would  tend  to  increase  that  loss  as 
of  ultimate  advantage  to  the  State.  Moreover,  the  matter  of 
taxation  is  not  a  chief  or  first  consideration  in  the  relations  of 
the  State  to  the  oyster  business,  but  is  and  should  be  an  incidental 
and  secondary  matter.  The  first  concern  of  the  State  is  the  con- 
servation and  promotion  of  the  welfare  of  an  industry  that  is  of 
large  importance  to  a  very  considerable  body  of  her  citizens,  and 
may  be  made  more  valuable  still  if  not  the  subject  of  injurious 
legislation. 

GEORGE  C.  WALDO, 
CHRISTIAN  SWARTZ, 
GEORGE  W.  HALLOCK, 

Commissioners. 
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FINANCIAL  STATEMENT 

OF    THE    SHELL-FISH    COMMISSION    FOR    THE    FISCAL    YEAR    1897-98. 


RECEIPTS. 

Taxes  Collected, 

-     $7,808  25 

Deeds  of  New  Oyster  Ground, 

18  00 

Boat  Licenses, 

860  00 

Kecording  Deeds, 

46  00 

$8,732  25 

ADVANCES    TO    SHELL-FISH 

COMMISSION. 

Office  Expenses, 

-     $   499  38 

Engineer  s  Department, 

246  40 

Special  Engineering,  - 

250  00 

Taxes, 

266  44 

Buoying  Natural  Oyster  Beds, 

703  34 

Oyster  Police,               ... 

2,527  21 

Inspection  of  Mud  Dumping, 

404  40 

Inspection  of  Natural  Oyster  Beds,  - 

400  00 

$5,297  17 

Bills  of  September  1897,  which  should  'have  been  included  in  the 
expenses  of  last  year,  approved  September  28th,  1897  : 

Oyster  Police,              -             -  -  $    349  77 

Inspection  of  Mud  Dumping,  -             -  7  50 

Preservation  of  Land  Marks,  -             -  71  45 

Buoying  Natural  Oyster  Beds,  162  30 

Taxes,               ...  -  9  85 

$600  87 
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Oyster  Set,  When  First  Discovered* 


Report  of  Temperature  of  Water  During  Spawning;  Season, 
Three  Miles  Southerly  From  the  Southwest  Ledge  Light  House 
Off  New  Haven  in  Six  Fathoms  of  Water,  by  Capt*  George 
Edward  Lancraft  of  Lancraft  Brothers* 


Year. 

Time  When  First  Saw  Set. 

Lowest  Tempera- 

Highest Tempera- 

ture of  Water. 

ture  of  Water. 

1888. 

No  set. 

62° 

69° 

1889. 

No  set. 

63° 

68° 

1890. 

August  10th. 

65° 

71° 

1891. 

August  8th. 

66° 

72° 

1892. 

August  7th. 

65° 

73° 

1893. 

August  5th. 

64° 

71° 

1894. 

August  6th. 

66° 

73° 

18S5. 

July  31st. 

64° 

71° 

1896. 

August  9th. 

67° 

■  72° 

1897. 

August  7th. 

65° 

73° 

1898. 

No  set. 

68° 

74° 

18  REPORT    OF    THE    SHELL-FISH    COMMISSIONERS 


BUOYS  SET  ON  NATURAL  OYSTER  BEDS. 

April  22,  1898. 
26  Buoys  were  set  on  the  Bridgeport  and  Stratford  Natural  Beds. 

April  23,  1898. 
24  Buoys  were  set  on  the  Bridgeport  and  Stratford  Natural  Beds. 

April  26,  1898. 
20  Buoys  were  set  on  the  Bridgeport  and  Stratford  Natural  Beds. 

April  26,  1898. 
8  Buoys  were  set  on  the  Bridgeport  and  Stratford  Natural  Beds. 

April  26,  1898. 
26  Buoys  were  set  on  the  Fairfield  Natural  Beds. 

April  27,  1898. 
32  Buoys  ^ere  set  on  the  Roton  Point  and  Fish  Island  Natural  Beds. 

September  6,  1898. 
30  Buoys  were  set  on  the  Bridgeport  and  Stratford  Natural  Beds. 

September  7,  1898. 
41  Buoys  were  set  on  the  Roton  Point  and  Fish  Island  Natural  Beds. 

September  7,  1898. 
19  Buoys  were  set  on  the  Fairfield  Natural  Beds. 

September  8,  1898. 
46  Buoys  were  set  on  the  Bridgeport  and  Stratford  Natural  Beds. 

Making  a  total  of  272  Buoys  set  during  the  year. 
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COPPS    SIGNAL. 

New  Signal  38  feet  in  height.     In  the  place  of  the  old  style. 


COCKENOES     SIGNAL. 

New  Signal  40  feet  high.     To  take  the  place  of  the  old  style. 


RAM     ISLAND     SIGNAL. 
Ship  Spar  used  in  the  place  of  a  Cedar  tree  blown  down  in  a  gale. 


BELL     ISLAND     SIGNAL. 

Erected  in  place  of  the  old  style  of  Signal  used  in  1884. 


Grounds  Returned  to  the  State, 

During  1898. 


UNDER  THE  STATUTE  OF  1895,  THE  FOLLOWING  GROUNDS 

HAVE  REVERTED  TO  THE  STATE  FOR  THE  FAILURE 

TO  PAY  THE  TAX  DUE  FOR  FIVE  CONSECUTIVE 

YEARS  OR  MORE. 


Name. 

Locality. 

Acres. 

Beardsley  &   Higby 

Milford 

800. 

F.  S.  Beardsley 

Milford 

93.5 

B.   L.   Dorman 

Greenwich . . 

6. 

E.   W.  Godfrey 

Darien .  . 

33.4 

S.  B.    Lockwood 

Greenwich 

8.9 

J.  H.   Lowndes 

Darien .  . , 

13.5 

W.  G.  Moe 

Darien 

18.8 

N.  W.  Moore,  Est 

Darien 

10. 

H.  I.   Travis 

Greenwich 

7. 

I.  M.  Travis 

Greenwich  .... 

31. 

10221 
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Amount   of  Star  Fish   Caught 
during  the  year* 


No.  of  Bushels 

No.  of  days 

Cultivators. 

Locality. 

of  Star  Fish 

Steamer  worked 

Caught. 

to  catch  Stars. 

American  Oyster  Co 

New  Haven 

1,000 

30 

Ball,  Ernest  E 

New  Haven 

150 

10 

Bel],  Charles  W 

Row  ay  ton  ...... 

500 

20 

Bishop,  J   E.  &  Co 

New  Haven 

100 

10 

Brown,  I.  E 

New  Haven 

300 

12 

Chard,  Samuel 

Greenwich 

300 

25 

Cook,  Oliver 

Rowayton 

25 

14 

Cole,  Hickson  W 

Rowayton 

30 

5 

Cumming,  Thos.  A 

Sound  Beach. .  .  . 

10 

10 

Cummin  g,  William  A. .  .  . 

Stamford 

100 

2 

Decker,  David  B 

South  Norwalk. . 

800 

50 

Decker,  Peter        .... 

South  Norwalk. . 
Rowayton 

950 
100 

154 

DeWaters,  John  H 

20 

De Waters  &  Stevens .... 

Rowayton 

75 

10 

Dewing,   Martin 

Providence,  R.  I. 

100 

25 

Elsworth,  J.  &  J   W 

New  York 

50 

30 

Ford,  Adolphus  L 

Sound  Beach. .  .  . 

50 

10 

Ford  &,  Merwin 

Milford, 

South  Norwalk. . 

200 
100 

25 

Geib,  A  A.  &  H.  P. . . . . . 

15 

Hamilton,   A.  E 

New  Haven 

50 

10 

Hilton,  Henry  R 

Rowayton 

100 

12 

Hoyt,  Gould 

South  Norwalk . . 
South  Norwalk. . 

100 

477 

25 

Hoyt,  Win.  H.  &  Sons. .  . 

60 

Hulse  &  Dunbar 

New  Haven 

300 

35 

Lancraft   Bros. .  . 

New  Haven 

New  Haven 

New  Haven .... 

250 

1,500 

300 

21 

Lane,  Frank  T 

100 

Law,  J.  H.  &  S.  B 

60 

Law,  R.  W 

New  Haven 

New  Haven 

300 
400 

30 

Law,  R.  W.  Jr 

30 

Lawson  &  Martineau .... 

South  Norwalk . . 

100 

20 

Lewis,  Henry  J 

Bridgeport 

375 

— 

Lockwood,  Elbert  F   . . . 

Cos  Cob 

50 

12 

Lowndes,  Stanley  H 

Northport,  L.  I. . 

300 

20 

Lowndes,  Charles  F 

Rowayton 

200 

30 

Lowndes,  Theo.  S 

South  Norwalk. . 

75 

24 

Ludington  &  Palmer. .  .  . 

New  Haven 

500 

24 

Mansfield  &  Sons 

New  Haven 

1,000 

60 

May  Oyster  Co 

Bridgeport 

50 

20 

Martin,  Geo.  W.  &  Sons. 

Portchester,  N.Y. 

50 

10 

McGuinness,  John 

Stamford 

Carried  forward. 

50 

10 

11,502 

1,090 
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ClJLTIVATOKS. 


Locality. 


McNeil  Bros 

Merwin,  Wm.  M.  &  Sons. 

Morris,  Marshall  E 

Nassau  Oyster  Co 

Palmer,  B.  F 

Palmer,  C.  E   &  Sons. .  .  . 

Palmer,  George  A 

Palmer,  H.  F 

Palmer,  M.  K 

Parmelee,  C.  D 

Pausch,  Albert 

Radel,  Andrew 

Howe,  B.  N.  &E.  C 

Rowe,  Henry  C 

Rowland,  Wm.  M.  &  Co. 

Roy  den,  Wallace  N 

Selleck,  F.  S 

Smith,  Bros 

Smith  Bros 

Smith  &  Lane 

Smith,  G.  H 

Smith,  J.  &  Sons 

Smith,  M.  P.  &R.  T.... 

Smith,  S.  F 

Solmans,  Alden 

Starkins,  Samuel 

Stevens,  Aaron  G 

Stevens,  George  W 

Stevens,  Wm.  I I 

Stony  Creek  Oyster  Co .  .  j 

Stratford  Oyster  Co 

Thomas,  John 

Thomas,  Thomas 

Thompson,  J.  E 

Townsend,  Brown  &  Rowe 
Von  Glahn,  Miss  Anna  W. 
West,  P.  F 


Brought  forward 

New  Haven 

Milford 

Bridgeport 

PatchOgue,  L.  I. 
Sound  Beach. .  .  . 
Sound  Beach .... 
Sound  Beach. .  . . 
Sound  Beach. .  . . 
Sound  Beach. .  . . 

New  Haven 

Portchester,  N.Y. 

Bridgeport 

New  Haven 

New  Haven 

New  Haven 

Milford 

Rowayton 

Rowayton 

New  Haven 

New  Haven 

New  Haven 

New  Haven 

New  Haven 

New  Haven 

South  Norwalk. . 

Greenwich 

Rowayton 

Rowayton 

Rowayton 

Stony  Creek 

Stratford 

New  Haven 

New  Haven 

New  Haven 

New  Haven 

New  Haven 

Bridgeport 

Total 


No.  of  Bushels 

of  Star  Fish 

Caught. 


11,502 

25 

2,000 

25 

300 

30 

500 

50 

10 

100 

1,000 

2,000 

60 

25 

1,500 

500 

50 

150 

50 

25 

500 

200 

1,000 

40 

100 

100 

30 

10 

25 

300 

80 

50 

100 

400 

100 

500 

100 

50 


No.  of  days 
Steamer  worked 
to  catch  Stars. 


23,562 


1,090 

10 

100 

10 


30 

10 

1 

25 

30 

250 

198 

5 

300 

100 

60 

20 

10 

12 

30 

90 

200 

5 

10 

10 

10 

3 

5 

41 

24 

7 

10 

38 

10 

25 

5 

7 


1,691 
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REPORT    OF    THE    SHELL-FISH    COMMISSIONERS 


Alphabetical  List  of  Owners  of  Oyster  Grounds 

WITHIN  THE  JURISDICTION  OF  THE  STATE,  WITH  THE  NUM- 
BER OF  ACRES  OWNED  BY  EACH,  AS  SHOWN  BY  THE  BOOKS 
OF  THE  SHELL-FISH  COMMISSION  ON  NOVEMBER  1,  1898,  THE 
DATE  OF  THE  LAST  COMPLETED  TAX  LIST. 


Name. 


Ambler,  W.  F 

American  Oyster  Co . .  . 

Armstrong,  C.  H 

Armstrong,  D.  N 

Atwood,  Rufus  K 

At  wood  &  Higgins 

Backus,  H.  C 

Ball,  E.  E 

Banks,  Mark 

Beard  sley  &  Higby.  .  . . 
Beardsley,  A.  J.  &  Son. 

Beardsley.  F.  J 

Beardsley,  F.  S 

Beers,  A.  B 

Bell,  Charles 

Bell,  Charles  W   

Bell,  Hiram,  Est 

Bell  &  White 

Benedict,  Thomas  E. .  . 

Bogart  &  Miller 

Bonner,  J.  J 

Bradley  &  Piatt 

Brooks,  F.  D.  &  B.  S.. 
Brown  &  Houche 

Brown,  James  M 

Brown,  Isaac  E 

Brown  &  Halverson . . . 

Buffham,  G.  R 

Bunnell  Charles  W. . . . 

Butler,  Herbert  M 

Callahan,  Eugene  A. .  . 

Case,  Elmer  E 

Chard,  Samuel 

Chard,  Samuel  L 


Post  Office  Address. 

Acres. 

So.  Norwalk,  Conn. . . 

100. 

New  Haven,  Conn. . . 

1,259.8 

Bridgeport,  Conn 

52.9 

Bridgeport,  Conn 

48.2 

Boston,  Mass 

349.4 

Boston,  Mass 

200. 

New  Haven,  Conn.  .  . 

200. 

New  Haven,  Conn.  .  . 

350. 

Greenwich,  Conn.... 

2. 

Milford,  Conn 

800. 

Bridgeport,   Conn. . . 

39.2 

Stratford,  Conn 

93.5 

Stratford,  Conn 

317. 

Bridgeport,  Conn  . . . 

185.8 

New  Haven,  Conn.  . . 

100. 

Rowayton,  Conn.  . . . 

325. 

So.  Norwalk,  Conn .  . 

22. 

Rowavton,  Conn 

120. 

New  Haven,  Conn .  . . 

240. 

New  Haven,  Conn. . . 

299. 

Brooklyn,  N.  Y. 

40. 

West  Haven,  Conn . . 

47.5 

Danbury,  Conn 

506 

Providence,  B.  I  . . . . 
Guilford,  Conn 

19.5 

21.7 

New  Haven,  Conn.  .  . 

943.3 

Bridgeport,  Conn .  .  . 

159.4 

Baltimore,  Maryland. 

30. 

New  Haven,  Conn .  . . 

40. 

Auburn,   R.  I 

65.2 

New  Haven,  Conn.  .. 

10.5 

Rowayton,  Conn .... 

36. 

Greenwich,  Conn .... 

227. 

Greenwich,  Conn. .  . . 
Carried  forward 

36.4 

6,830.9 
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Name. 


Cole,  H.  W 

Collinge,  John,  Est. 

Cook,  Oliver , 

Corson,  A.  D , 

Craw  &  Hommedieu 

Creegan,  T   J 

Crockett,  Alfred  S 

Crockett,  Julia  L 

Crofut  &  Waters 

Cumming,  Thomas 

Cumming,  William  A 

Cumming,  Wm.  A.  &  T 

Davis,  George  N 

Dayton,  George  W.,  Est 

Dayton,  John 

Dayton,  John  &  Son 

Decker,  David  B 

Decker,  Lawson  &  Martineau 

Decker  &  Raymond 

Decker,  John 

Decker,  Josephine  J 

Decker,  Peter 

Decker,  Sylvester  P 

Delano,  Thos.  H :  . .  . 

De Waters,  John  H    

De Waters  &  Stevens 

Dewing,  Martin 

Dibble,  Alphonso 

Dibble,  R.  B 

Dibble,  Stephen  E 

Dorm  an,  B.  L 

Eaton,  C.  N 

Elley,  Mrs.  Janet 

Ellsworth,  J.  &  J.  W 

Ferris,  George  W 

Finiels,  Louis 

Forbes,  C.  B 

Ford,  Adolphus  L 

Ford  &  Ryle 

Ford,  Claudia  M 

Ford,  Elbert  L 

Ford  &  Brown 

Fordham,  H.  &  Sons 

Fordham,  Henry  C 


Post  Office  Address. 

Brought  forward .  . 
Rowayton,  Conn... 
Greenwich,  Conn... 
Rowayton,  Conn  .  .  . 
Perth  Amboy,  N.  J. 
Rowayton,  Conn... 
New  Haven,  Conn .  . 
Rowayton,  Conn... 
Rowayton,  Conn  .  .  . 
Rowayton,  Conn . . . 
Sound  Beach,  Conn. 
Stamford,  Conn .... 
Stamford,  Conn .... 
Port  Chester,  N.  Y.. 
New  Haven,  Conn.  . 
Greenwich,  Conn. . . 
Greenwich,  Conn. .  . 
So.  Norwalk,  Conn.. 
So.  Norwalk,  Conn. . 
So.  Norwalk,  Conn. . 
Stamford,  Conn.  .  .  . 
So.  Norwalk,  Conn. . 
So.  Norwalk,  Conn. . 
So.  Norwalk,  Conn. . 
Greenwich,  Conn. .  . 
Rowayton,  Conn. 
Rowayton,  Conn. 
Providence,  R.  I.  . . 
Rowayton,  Conn. 
Rowayton,  Conn. 

Rowayton,  Conn 

Mianus,  Conn 

New  Haven,  Conn .  .  . 
New  Haven,  Conn .  .  . 

New  York,  N.  Y 

Sound  Beach,  Conn.. 
Sound  Beach,  Conn. . 
New  Haven,  Conn . . 
Sound  Beach,  Conn. . 
Sound  Beach,  Conn. . 
Sound  Beach,  Conn. . 

Milford,  Conn 

Bridgeport,  Conn. .  .  . 

Green  point,  L  .1 

Stratford,  Conn 


Carried  forward., 


Acres. 

6,830.9 

28. 

14. 

205. 

100. 

1,929 

17 

3 

4 

9 

30 

295. 

500.7 

6. 
101.8 

2. 
221.5 
68.7 
35. 
204.4 
10. 
44.4 
316. 
146. 
24. 
131. 
79. 
350. 
120. 
2. 
10. 
6. 
125.1 

89. 
489.6 
10. 
82. 
30. 
25. 
78.7 
10. 
164. 
103.3 
118. 
50. 

13,220.7 
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Name. 


Geib,  A.  A.  &  H.  P  . . . . 

Godfrey,  Edwin  W 

Goodsell  &  Miller 

Guilford  Oyster  Co. .  .  . 
Hamilton,  Alexander  E 

Hasson,  E.  J 

Heath,   Andrew 

Hilton,  Henry  R 

Hollins  &  Ott 

Holly,  Newman 

Hopkins,  Clinton  F. . . . 
Hopkins,  Judson  W.  .  . 

Hopkins,  Gilbert  I 

Hofcchkiss,  William  T  .  . 


Post  Office  Address. 


Brought  forward. 

So.  Norwalk,  Conn. 

Rowayton,  Conn. , . 

Bridgeport,   Conn. 

Boston,  Mass 

New  Haven,  Conn. 

New  Haven,  Conn. 

So.  Norwalk,  Conn. 

Brooklyn,  N.  Y 

Rowayton,  Conn. .  . 

Port  Chester,  N.  Y 

Mianus,  Conn 

Mianus,  Conn 

Mianus,  Conn 

New  York,  N.  Y. . . 

Hoyt,  Charles  W Bridgeport,  Conn . . 

Hoyt,  Gould So.  Norwalk,  Conn. 

Hoyt,  Henrietta  L So.  Norwalk,  Conn. 

Hoyt,  W.  F So.  Norwalk,  Conn. , 

Hoyt,  W.  H.  &  Son So.  Norwalk,  Conn. 

Huested,  G.  F.  Est Stamford,  Conn 

Huested,  J   E Stamford,  Conn 

Hull,  L.  K Minneapolis,  Minn. . 

Hulse  &  Dunbar New  Haven,  Conn.  , 

Hurd,  Charles  R New  Haven,  Conn . . 

Hy ward  &  Marshall Cos  Cob,  Conn 


James,  William 

Johnson,  H.  St.  C.  Est.  of. 

Johnson,  Joseph  W 

Judson  &  Whiting 

Knapp,  James  T 

Lancraft  Bros , 

Lane  &  Linsley 

Lane,  Frank  T 

Lane,  Frank  A 

Lane,  Frank  T.  &  F.  A... 

Law,  J.  B.  &  S.  W 

Law,  Richard  W.  Jr 


New  York,  N.  Y. . .  . 

New  Haven,  Conn.  . 

Bridgeport,  Conn.. 

Bridgeport,  Conn.. 

Mianus,  Conn 

New  Haven,  Conn .  . 

New  Haven,  Conn.  . 

New  Haven,  Conn .  . 

New  Haven,  Conn. . 

New  Haven,  Conn.  . 

New  Haven,  Conn.  . 

New  Haven,  Conn.  . 

Law,  Richard  W i  New  Haven,  Conn . . 

Lewis,  The  H.  J.  Oyster  Co I  Bridgeport,  Conn . . . 

Liverman,  W.  W i  Noroton,  Conn 

L'Hommedieu,  John  S !  Rowayton,  Conn. .  . 


Lockwood,  E.  F 

Lockwood,  S.  B 

Lockwood,  Theron  W. 


Cos  Cob,  Conn 
Sound  Beach,  Conn. 
Rowayton,  Conn . . . 

Carried  forward . . . 


ACBES. 

13,220.7 
299. 
33  4 
241.8 
376. 
33. 
13.5 
10. 
40. 
38.7 
11.5 
46. 
20. 

3.5 
73.2 
115. 
67.9 
30. 
29.7 
1,132. 
50. 
5. 
108. 
116. 
86.6 
5. 
318. 
107. 
100. 
42.5 
9. 
1,078.9 

60. 
1,038. 
30. 
108. 
262. 
175. 
2195 
8,754.8 
21.6 
10. 
977.1 
8.9 
13.6 

29,539.4 
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Name. 


Lowndes,  John  Henry 

Lowndes,  Stanley  H 

Lowndes,  Theo.  S 

Ludingfcon,  Palmer  &  Faton .... 

Ludington  &  Palmer 

Lynch,  Franklin 

Mallory,  George  W.  .• 

Mallory  &  Ball 

Malby,  C.  S.,  Est 

Mansfield,  F.  &  Sons 

Marsh,  Henry  E , 

Marshall,  Benj 

Marshall,  Enoch 

Marshall,  W.  F.  &E.. 

Marshall,  Wilmot  &  Starkins. . . 

Martin,  Geo.  W.  &  Sons .... 

Martin,  Henry  J 

May  Oyster  Co 

McCrodden,  Rowland  &  Redfern 

McGuinness,  John 

McNeil  Brothers 

Mead,  Augustus  I 

Mead,  D.  S.,  Est 

Mead,  Samuel 

Meeker,  Elizabeth 

Meeker,  Mrs.  Peter  A 

Merwin,  S.  O 

Merwiu,  Wm.  W  &  Sons.  .      ... 

Mills,  S.  B.  &  Co 

Mills,  Frank  L 

Moe,  W.  G ■•*• 

Moore,  N.  W.,  Est 

Moore,  William 

Morgan  Henry  P 

Morris,  Julius  A 

Morris,  Louis  I 

Morris,  Mrs.  Margaret 

Morris,  Marshall  E 

Nash,  Charles  J 

Nassau  Oyster  Co 

Newton,  Henry  G 

Newman,  Charles  H 

Newman,  H.  W 

Newman.  Oscar 


Post  Office  Address. 

Brought  forward 
Rowayton,  Conn. 
Northport,  L.  I .  . 
So.   Norwalk,  Conn 
New  Haven,  Conn 
New  Haven,  Conn 
Noroton,  Conn. .  . 
New  Haven,  Conn 
New  Haven,  Conn 
Greenwich,  Conn. 
New  Haven,  Conn 
New  Haven,  Conn 
Stamford,  Conn.  . 
Cos  Cob,  Conn. .  . 
Cos  Cob,  Conn. .  . 
Greenwich,    Conn 
Port  Chester,  N.  Y. 
Port  Chester,  N.  Y. 
Bridgeport,  Conn.. 

Canarsie,  L.  I 

Stamford,  Conn.  . .  . 
New  Haven,  Conn. . 
Greenwich,  Conn... 
Greenwich,  Conn. .  . 
Greenwich,  Conn. . . 
So.  Norwalk,  Conn. . 
New  Haven,  Conn .  . 
New  Haven,  Conn.  . 

Milford,  Conn 

Southport,  L.  I 

East  Norwalk,  Conn 
Northport,  L.  I .  . . . 
New  Haven,  Conn . .. 
Rowayton,  Conn... 
So.  Norwalk,  Conn. . 
New  Haven,  Conn. . 
Bridgeport,  Conn .  . 
Bridgeport,  Conn .  . 
Bridgeport,  Conn . . 

Seattle,  Wash 

Patchogue,  L.  I. .  .  . 
New  Haven,  Conn.  . 
Sound  Beach,  Conn. 
Sound  Beach,  Conn. 
Sound  Beach,  Conn. 

Carried  forward. .  . 


29,579.4 

13.5 

500.6 

299. 

50. 

441. 

34.3 
150. 
366.6 
20.9 
956.9 
57. 
15. 
37. 
18. 
95.2 
91. 
(5.3 
1,429.7 
96.3 
48.4 
171. 

13.5 
124.5 
3.1 
96. 
50. 
64.6 
1,948. 
51.6 
12.7 
18.8 
10. 
25. 
5. 
2.7 
150. 
109. 
1,214.2 
24. 
186.6 
54.7 
9.1 
5. 
9.2 

38,630.3 
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Name. 


Orange  Oyster  Co 

Page,  John 

Palmer,  Benjamin  F 

Palmer,  Charles  E 

Palmer,  Clarence  E 

Palmer,  Clarence  E.  &  Fred 

Palmer,  Ed.  L 

Palmer,  George  A 

Palmer,  H.  Ferris 

Palmer,  Mary  L 

Palmer,  R.  A 

Parmelee,  C.  D 

Parmelee,  R.  H 

Pausch,  Albert 

Peet,  Benj.  F 

Peters,  Henry 

Plander,  John  H 

Potter,  Isaac 

Prior,  A.  M 

Radel,  Andrew 

Raymond,  Charles  W 

Raymond,  Robert  A 

Raymond,  W.  A 

Reynolds,  W.  S 

Roberts,  John 

Roberts,  Nathan 

Roberts,  William  O. 

Rowe,  B.  N.  &  E.  C 

Rowe,  Henry  C 

Rowland,  Washington  M. . . 

Roy  den,  Wallace  N. 

Sanford,  P.  G 

Sarles,  L.  W 

Schmelk,  Henry  W.,  Jr.  . .  . 

Seeley,  C.  Barnum 

Selleck,  Frederick  S 

Sherwood,  Arthur 

Simmell,  F.  X 

Smith  Bros 

Smith  Bros 

Smith,  Geo.  H 

Smith  &  Lane 

Smith  J.  &  Sons 

Smith,  Mrs.  Julia  A 


Post  Office  Address. 


Brought  forward . . 
New  Haven,  Conn .  . 
New  Haven,  Conn.  . 
Sound  Beach,  Conn. 
Sound  Beach,  Conn. 
Sound  Beach,  Conn. 
Sound  Beach,  Conn 
Sound  Beach,  Conn. 
Sound  Beach,  Conn. 
Sound  Beach,  Conn. 
Sound  Beach,  Conn. 

Meriden,  Conn 

New  Haven,  Conn . . 
So.  Norwalk,  Conn. 
Hartford,  Conn .... 
Southport,  L.  I  .  .  . 
Portchester,  N.  Y.  . 
Roway ton,  Conn . .  . 
New  Haven,  Conn.  . 
Stamford,  Conn.  . . . 
Bridgeport,  Conn.  . 

Noroton,  Conn 

Noroton,  Conn 

So.  Norwalk,  Conn. 
Greenwich,  Conn . . . 
East  Norwalk,  Conn 
So.  Norwalk,  Conn  . 
So.  Norwalk,  Conn. . 
New  Haven,  Conn .  . 
New  Haven,  Conn. . 
New  Haven,  Conn. . 

Milford,  Conn 

Saugatuck,  Conn. .  . , 

New  York,  N.  Y 

Carnarsie,  L.  I , 

Bridgeport,  Conn . . , 
Roway  ton,  Conn 
Greens  Farms,  Conn 
South  Beach,  Conn . , 
New  Haven,  Conn. . , 
Rowayton,  Conn 
New  Haven,  Conn. . . 
New  Haven,  Conn. .  . 
New  Haven,  Conn. .  . 
New  Haven,  Conn. . . 

Carried  forward 


Acres. 

47,895.0 
546.2 
101.2 

76. 

277.7 

20. 

ao. 

8. 

46. 

18. 

23. 
130. 
732.9 

16. 

88.9 

40.5 
8. 
2. 

32. 
.5 
684.6 

44. 

25. 

15.4 
7.9 

96. 

12. 

12. 

50. 
8,757.8 
425. 

30. 
387.5 

24. 
112. 

10. 

33.8 

12. 

11. 
771. 

10. 
416.1 
156. 
2,769.2 

38. 


56,760.5 
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Name. 


Post  Office  Address. 


Brought  forward. . 

Smith,  M.  P.  &  R  T New  Haven,  Conn .  . 

Smith,  S.  F.  &  W.  M New  Haven,  Conn.  . 

Solmans,  Alden So.  Norwalk,  Conn . 

Starkins,  Samuel Greenwich,  Conn. .  . 

Stevens,  Aaron  G Rowayton,  Conn  . .  . 

Stevens,  A.  G.  &  G.  W Rowayton,  Conn . .  . 

Stevens,  G.  W Rowayton,  Conn.  .  . 

Stevens,  William  I Rowayton,  Conn  .  .  . 

Stony  Creek  Oyster  Co Stony  Creek,  Conn . 

Stratford  Oyster  Co Stratford,  Conn. .  . . 

Taylor,  Hiram  B Rowayton,  Conn . .  . 

Thomas,  John New  Haven,  Conn .  . 

Thomas  &  Jones New  Haven,  Conn .  . 

Thomas,  Thomas New  Haven,  Conn .  . 

Thompson,  Charles  E New  Haven,  Conn. . 

Thompson,  John  E New  Haven,  Conn .  . 

Townsend,  Brown  &  Rowe New  Haven,  Conn .  . 

Townsend,  Charles  H New  Haven,  Conn .  . 

Townsend,  George  H. . . New  Haven,  Conn.  . 

Travis,  Herman  I Port  Chester.  N.  Y. 

Travis,  I.  M Port  Chester,  N.  Y . 

Turpin,  Emma  L Bridgeport,  Conn .  . 

Tuthill,  A.   B Rowayton,  Conn .  . . 

Van  Wyen,  John Stonington,  R.  I. . .  . 

Von  Glahn,  Miss  Anna New  Haven,  Conn.  . 

Vroom,  Joseph So.  Norwalk,  Conn  . 

Webb,  Henry  L East  Norwalk,  Conn 

Wedmore  &  Barnes New  Haven,  Conn 

Wedmore,  C.  K •*•"....  New  Haven,  Conn 

Wells  &  Mead Rowayton,  Conn 

Wescott  &  Horton Mianus,  Conn. . . 

West,  P.  F Bridgeport,  Conn 

Wheeler,  Frank Meriden,  Conn . . 

W7hite,  Ed.  H Rowayton,  Conn 

White,  Merrill New  Haven,  Conn 

Wicks  &  Bassett Rowayton,  Conn 

Wicks,  D.  P.  &  E.  A Rowayton,  Conn 

Wicks,  Geo   A.  &  Hester Rowayton,  Conn 

Wiggins,  Floyd  E New  Haven,  Conn 

Williamson,  George Rawayton,  Conn 

Wilmott,  W.  H.  &  J.  N Darien,  Conn .  . . 


Total 65,052.7 


56,760.5 
200. 
100. 
811.3 
106.5 
81. 
4. 
17.5 
1,9724 
148.3 
1,0097 
48  7 

6. 
63. 
263. 
150. 
100. 
98. 
207.3 
1,058. 
7. 
31. 
2947 
1019 
200. 
343 
8. 
1. 
50. 
150. 
583 
10. 
222.6 
400. 
100. 
104. 
16. 
4.5 
8.5 
48.8 
6 
28.9 
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APPENDIX, 


Proposed  revision  of  laws 


OF    THE 


STATE  OF  CONNECTICUT, 

Relating   to   Oyster  Grounds  in  Exclusive 
Jurisdiction  of  the  State. 

Compiled  by  the  Clerk  of 

SHELL   FISHERIES, 

A.    McC.    MATHEWSON. 


Proposed  Revision  of  Laws* 


To  The  Oyster  Growers  Association: 

In  my  study  of  the  Oyster  Laws  I  have  found  a  mass  of  in- 
congruous and  obsolete  laws  mingled  with  the  important  and 
in  order  to  get  a  plain  and  harmonious  body  of  laws  I  suggested 
a  revision.  The  proposition  was  presented  to  the  Oysters 
Growers'  Association  at  their  annual  meeting  in  January  and  by 
vote  of  that  body  I  have  prepared  the  following  body  of  laws. 
It  has  not  been  my  intention  to  make  any  change  in  the  existing 
laws  but  in  making  the  transpositions  and  combinations  I  do  not 
claim  that  it  is  infallible.  I  have  prepared  the  laws  early  so  that 
they  could  be  examined  and  perfected  before  the  session  of  the 
Legislature.  The  law  as  proposed  will  be  given  first  and  the 
references  follow  the  sections. 

This  suggestion  for  a  plain  and  harmonious  oyster  law  is  sub- 
mitted for  your  consideration. 
Respectfully, 

ALBERT  McCLELLAN  MATHEWSON. 
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PROPOSED  REVISION  OF   LAWS. 


Section  I.  There  shall  be  three  Shell  Fish  Commissioners. 
The  Governor  shall,  on  or  before  May  first,  1899,  during  the 
regular  session  of  the  General  Assembly,  and  on  or  before  May 
first  of  the  regular  session  of  said  General  Assembly  quadren- 
nially thereafter,  nominate,  and  with  the  advice  and  consent  of 
the  Senate  shall  appoint  two  Shell  Fish  Commissioners,  and 
shall,  on  or  before  May  first,  1901,  during  the  regular  session  of 
the  General  Assembly,  and  on  or  before  May  first  of  the  regular 
session  of  said  General  Assembly  quadrennially  thereafter,  nom- 
inate, and  with  the  advice  and  consent  of  the  Senate  shall  ap- 
point, one  Shell  Fish  Commissioner.  The  Commissioners  so 
appointed  shall  hold  their  respective  offices  for  four  years  from 
the  first  day  of  July  next  succeeding  their  respective  appoint- 
ments or  until  their  successors  are  appointed  and  qualified;  and 
any  vacancy  occurring  in  said  Board  for  any  cause  may  be  filled 
by  the  Governor  for  the  unexpired  term. 

Sec.  2.  The  Shell  Fish  Commissioners  shall  maintain  an  of- 
fice in  the  city  of  New  Haven;  each  of  said  Commissioners  shall 
be  paid  not  more  than  five  hundred  dollars  for  services  and  ex- 
penses under  the  provisions  of  this  act  in  any  one  year.  The 
office  expenses  shall  not  exceed  the  sum  of  five  hundred  dollars 
in  any  one  year.  Each  of  said  Commissioners  shall  give  a  bond  in 
the  sum  of  two  thousand  dollars  to  the  State  with  sufficient  surety 
for  the  faithful  performance  of  their  duties  and  for  the  payment 
to  the  State  Treasurer  of  all  money  that  may  come  into  their 
hands  under  the  provisions  of  this  act. 

REFERENCES,  ETC. 

Section  1  is  rewritten  and  is  made  to  correspond  in  phraseology 
with  other  sections  in  the  General  Statutes  relating  to  appoint- 
ment of  Boards.    It  combines  Section  2310. 

Sec.  1,  Chap.  CCXLVII,  Pub.  Acts,  1895. 

Sec.  1,  Chap.  CC,  Pub.  Acts,  1889. 

Sec.  1,  Chap.  CCXCI,  Pub.  Acts,  1895. 

Section  2  combines  the  last  sentence  of  Section  4  and  Section 
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6,  Chap.  CC,  Public  Acts,  1889.  This  Section  6  is  changed  to  con- 
form to  practice,  also  Chap.  CCXLV,  Public  Acts,  1893.  The 
provision  for  bonds  is  taken  from  Section  2316  and  the  balance  of 
that  Section  is  of  no  further  use  as  the  work  is  accomplished. 

SUGGESTION'S. 

It  would  be  much  better  to  change  the  law  regarding  the 
amount  for  office  expenses.  The  rent  and  care  of  the  offices  has 
always  used  up  the  five  hundred  dollars  and  what  should  come 
under  office  expenses  has  to  be  placed  under  another  heading.  The 
amount  for  office  expenses  should  be  made  not  exceeding  eight 
hundred  dollars. 

Sec.  3.  The  Shell  Fish  Commissioners  shall  appoint  a  Clerk, 
who  shall  be  designated  as  Clerk  of  Shell  Fisheries  and  shall  hold 
office  during  the  pleasure  of  said  Commissioners.  He  shall  re- 
ceive as  compensation  for  his  services,  fifteen  hundred  dollars,  per 
annum  in  monthly  installments.  Whenever  the  Clerk  shall  be 
unable  to  act  on  account  of  sickness  or  absence  he  shall  have 
power  to  appoint  a  clerk  to  act  for  him  during  his  sickness  or  ab- 
sence. 

Sec.  4.  The  Shell  Fish  Commissioners  may  employ  an  En- 
gineer for  the  work  of  the  office  and  such  field  work  as  may  be 
necessary  in  connection  with  said  Commissioners.  For  all  en- 
gineer's services  in  the  office  they  shall  pay  five  dollars  per  day 
and  for  all  engineer's  services  and  expenses  a  sum  not  exceeding 
five  hundred  dollars  shall  be  expended  in  any  one  year.  All  ex- 
penses for  engineering  work  for  the  determination  of  boundaries 
of  oyster  grounds  of  any  person,  or  persons,  shall  be  paid  by  the 
person  or  persons  for  whom  the  work  is  performed;  in  all  grants 
of  ground,  the  buyer  of  said  grounds  shall  pay  for  all  engineering 
expenses  pertaining  thereto,  also  for  locating  and  delineating  said 
grounds  upon  the  map  of  oyster  grounds  on  file  in  the  office  of 
said  Commissioners  the  sum  of  three  dollars  for  each  of  said 
grants. 

REFERENCES,  ETC. 

Section  3  combines  Chap.  CCXLV,  Pub.  Acts,  1893,  Section  2, 
Chap.  CCXCI,  Pub.  Acts,  1895,  and  Section  6,  Chap.  CLXXI, 
Pub.  Acts,  1893,  with  a  change  to  agree  with  practice. 

Section  4  combines  Section  7,  Chap.  CC,  Pub.  Acts,  1889, 
Chap.  CCXLV,  Pub.  Acts,  1893,  and  Pages  1017  Private  Acts, 
1897,  and  the  last  sentence  is  a  note  of  the  Commissioners  in  ac- 
cordance with  law. 
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Sec.  5.  The  State  shall  exercise  exclusive  jurisdiction  and 
control  over  all  shell-fisheries  which  are  located  in  that  area  of 
the  State  which  is  within  that  part  of  Long  Island  Sound  and  its 
tributaries  bounded  westerly  and  southerly  by  the  State  of  New 
York,  and  easterly  by  the  State  of  Rhode  Island,  and  northerly 
by  the  following  lines,  to  wit:  commencing  at  Byram  Point,  the 
westernmost  limit  of  the  State  at  high-water  mark,  at  a  rock  cov- 
ered by  the  outermost  clump  of  cedars;  running  thence  in  a 
straight  line  one  and  eight-tenths  miles  across  the  bays  and  in- 
lets to  a  big  white  rock  at  the  extremity  of  a  point  designated  as 
Horse  Neck  Point  on  the  U.  S.  Coast  Survey  map,  and  otherwise 
known  as  Field  Point;  thence  from  said  white  rock  at  Field 
Point,  in  a  straight  line  in  an  easterly  direction  two  and  three- 
tenths  miles  across  the  waters  of  the  bay  and  inlets,  to  a  large 
boulder  on  a  point  designated  on  the  U.  S.  Coast  Survey  map  as 
Greenwich  Point,  otherwise  known  as  Flat  Neck  Point;  which 
boulder  is  situated  southerly  of  the  woods  on  said  Flat  Neck 
Point;  thence  from  said  last-named  point,  following  the  coast  line 
at  high-water  mark  seven-tenths  of  a  mile  to  the  extreme  south- 
east point  of  said  Greenwich  Point;  thence  across  the  bays  and  in- 
lets two  and  four-tenths  miles  to  the  most  southern  extremity  of 
Shippan  Point  at  high-water  mark;  thence  along  Shippan  Point 
at  high-water  mark  four-tenths  of  a  mile  to  the  southeastern  ex- 
tremity of  said  point;  thence  two  and  six-tenths  miles  to  the 
southern  extremity  of  Long  Neck  Point,  at  high-water  mark; 
thence  one  and  four-tenths  miles  to  Colyer's  Point,  which  is  a 
point  northerly  of  Fish  Island;  thence  one  and  four-tenths  miles 
to  Roton  Point,  otherwise  known  as  Bell  Island  Point;  thence 
one-half  mile  to  Southwest  Point;  thence  following  the  outside 
high-water  mark  of  Sheffield's  or  Smith's,  Copp's,  Goose,  and 
Ccckenoe's  Islands  six  and  five-tenths  miles  to  Sherwood's  Point; 
thence  one  and  one-tenth  miles  to  Farm's  Point;  thence  two  and 
five-tenths  miles  to  Pine  Creek  Point;  thence  one  and  two-tenths 
mile  to  Shoal  Point;  thence  three  and  five-tenths  miles  to  the 
most  southern  point  on  the  sea-wall  of  Seaside  Park  at  Bridge- 
port, said  point  being  about  south  from  the  center  of  Myrtle  and 
Waldemere  avenues;  thence  three  miles  to  the  southern  extrem- 
ity of  Point  no-point;  thence  one  and  seven-tenths  mile  along 
the  shore  at  high-water  mark  to  the  southern  extremity  of  Strat- 
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ford  Point,  near  the  light-house;  thence  three  and  seven-tenths 
miles  to  the  south  side  of  Charles  Islands;  thence  one  and  two- 
tenths  mile  to  Welch's  Point;  thence  one  and  one-tenth  mile  to 
Pond  Point;  thence  one  and  seven-tenths  mile  to  Merwin's  Point; 
thence  one  and  one-tenth  mile  to  Oyster  River  Point;  thence 
five  miles  to  South  End;  thence  along  the  coast  at  high-water 
mark  one  and  three-tenths  mile  to  Johnson's  Point,  otherwise 
known  as  Darrows  Island  Point;  thence  seven  and  nine-tenths 
miles  to  the  center  of  a  large  oval-shaped  boulder  lying  on 
Hatch's  Rock  and  about  south  of  Mr.  O.L.Robert's  white  barn  at 
Sachem's  Head;  thence  eight  and  four-tenths  miles  to  Black  Boy 
Point ;  thence  along  the  shore  at  high-water  mark  three-tenths  of 
a  mile  to  Hammonassett  Point;  thence  one  and  seven-tenths 
mile  to  Kelse)r's  Point;  thence  two  and  three-tenths  miles  to 
Menunketesuck  Point;  thence  three  and  nine-tenths  miles  to  a 
point  in  the  town  of  Old  Saybrook  at  high-water  mark  directly 
south  of  the  beacon  on  Cornfield  Point;  thence  due  south  in  the 
line  of  the  meridian  one-third  of  a  statute  mile  to  a  point ;  thence 
easterly  in  a  straight  line  to  the  outer  end  of  the  east  jetty  of  the 
Connecticut  River;  thence  to  Hatchett's  Point;  thence  two  and 
seven-tenths  miles  to  Black  Point;  thence  along  the  coast  at 
high-water  mark  three-tenths  of  a  mile  to  the  southeast  extremity 
of  Black  Point;  thence  two  and  four-tenths  miles  to  Millstone 
Point;  thence  one  and  one-tenth  mile  to  Magonk  Point;  thence 
along  the  coast  at  high-water  mark  one  and  seven-tenths  miles  to 
Goshen  Point;  thence  two  and  eight-tenths  miles  to  Avery's 
Point;  thence  one  and  seven-tenths  mile  to  Bluff  Point;  thence 
one  and  one-tenth  mile  to  Groton  Long  Point;  thence  along  the 
coast  at  high-water  mark  three-tenths  of  a  mile  to  the  southeast- 
ern extremity  of  Groton  Long  Point;  thence  five  and  four-tenths 
miles  to  Stonington,  or  Windmill  Point;  and  thence  two  and 
four-tenths  miles  to  Pawcatuck  Point,  the  eastern  limit  of  the 
State.  And  all  shell-fisheries  not  within  said  area  shall  be  within 
the  jurisdiction  and  control  of  the  towns  in  which  they  are  lo- 
cated. If  a  difference  shall  arise  between  any  town  and  the  Board 
of  Commissioners  of  Shell-Fisheries  as  to  the  boundary  line  be- 
tween said  town  and  the  said  area,  said  town,  by  its  selectmen, 
may  bring  its  petition  to  the  Superior  Court  for  the  county  within 
which  said  town  is  situated,  to  determine  said  boundary  line,  and 
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said  court  upon  reasonable  notice  to  the  parties  shall  hear  said 
petition  and  appoint  a  committee  to  ascertain  the  facts  in  such 
case  and  report  the  same  to  said  court,  and  said  court  shall  there- 
upon make  such  order  as  may  be  proper  in  the  premises. 

Sec.  6.  Said  Commissioners  shall  also  be  empowered,  in 
the  name  and  in  behalf  of  the  State,  to  grant  by  written  instru- 
ments, for  the  purpose  of  planting  and  cultivating  shell-fish,  per- 
petual franchises  in  such  undesignated  grounds  within  said  area 
as  are  not  and  for  ten  years  have  not  been  natural  clam  or  oyster 
beds,  whenever  application  in  writing  is  made  to  them  through 
their  clerk  by  any  person  or  persons  who  have  resided  in  the 
State  not  less  than  one  year  next  preceding  the  date  of  said  appli  - 
cation,  or  by  any  joint  stock  company  or  corporation  organized 
under  the  laws  of  this  State,  all  the  stockholders  of  which  are  citi- 
zens of  this  State.  The  said  application  and  the  said  grant  shall 
be  in  manner  and  form  as  shall  be  approved  by  the  Chief  Justice 
of  the  Supreme  Court  of  Errors,  and  all  such  grants  may  be  as- 
signed to  any  person  or  persons  who  are  or  have  been  residents 
of  the  State  for  not  less  than  one  year  next  preceding  such  as- 
signment, or  to  any  joint  stock  company  or  corporation  organ- 
ized under  the  laws  of  this  State,  all  the  stockholders  of  which  are 
citizens  of  this  State,  by  a  written  assignment,  in  manner  and 
form  approved  by  said  Chief  Justice;  and  said  Commissioners 
shall  keep  books  of  record  and  record  all  such  grants  and  assign- 
ments therein. 

REFERENCE'S,  ETC. 

Section  5  is  copied  from  Chap.  CXXIII,  Pub.  Acts,  1882,  as 
in  General  Statutes,  Sec.  2315. 

Section  6  is  copied  from  Sec.  2317  of  General  Statutes,  except 
that  the  provisions  of  Sec.  2361  are  incorporated  into  the  seventh 
line,  I  doubt  if  it  is  necessary  and  would  suggest  that  the  word- 
"married  woman  or  minor"  be  striken  out  and  in  that  way  the 
whole  of  Sec.  2361  be  dropped. 

SUGGESTIONS. 

It  would  seem  best  that  this  law  should  be  made  plain  that 
non-residents  could  buy  ground  and  also  best  that  they  could 
take  grants. 

Sec.  7.  When  any  such  application  is  filed  with  the  Clerk  of 
said  Commissioners,  he  shall  note  on  the  same  the  date  of  its 
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reception  and  shall  cause  a  notice  stating  the  name  and  residence 
of  the  applicant,  the  date  of  filing  the  application,  the  location, 
area,  and  description  of  the  grounds  applied  for,  to  be  posted  in 
the  office  of  the  town  clerk  of  the  town  boundary  on  the  said 
Long  Island  Sound  within  the  meridian  boundary  lines  of  which 
said  grounds  are  located,  where  such  notice  shall  remain  posted 
for  twenty  days.  Any  person  or  persons  objecting  to  the  grant- 
ing of  the  grounds  applied  for,  as  aforesaid,  may  file  a  written  no- 
tice with  the  Clerk,  of  said  Shell  Fisheries  stating  the  ground  of 
his  or  their  objections,  and  at  the  end  of  said  twenty  days  the 
said  town  clerk  shall  return  said  notice  to  the  Clerk  of  Shell 
Fisheries;  and  in  case  said  objections  are  so  filed  the  said  Com- 
missioners or  a  majority  of  them,  shall,  upon  ten  days'  notice 
in  writing,  mailed  or  personally  delivered  to  all  the  parties  in  in- 
terest, hear  and  pass  upon  such  objection  at  the  town  in  which 
such  grounds  are  located,  as  aforesaid,  or  such  other  place  as  the 
Shell  Fish  Commissioners,  or  a  majority  of  them,  may  appoint, 
and  if  such  objections  are  not  sustained,  and  the  area  of  ground 
is  not,  in  the  opinion  of  the  Commissioners,  of  unreasonable  ex- 
tent, they  may,  for  the  sum  of  one  dollar  per  aqre,  paid  to  the 
said  Commissioners,  to  be  by  them  paid  over  to  the  treasury 
of  the  State,  grant  a  perpetual  franchise  for  the  planting  and 
cultivating  of  shellfish  in  such  ground  or  in  any  part  of  the  same 
in  the  manner  aforesaid,  and  where  no  objections  are  made 
such  grants  may  be  made  for  the  considerations  hereinbefore 
named.  At  all  hearings  before  them,  one  of  said  Commissioners 
or  their  Clerk  shall  have  power  to  sign  and  issue  subpoenas  and 
administer  oaths  as  in  court  of  law.  The  same  shall  be  paid  for 
recording  or  copying  papers  and  maps  in  the  office  of  the  Shell 
Fish  Commissioners  as  are  charged  by  town  clerks  for  like  ser- 
vices; and  all  fees  so  paid  shall  be  accounted  for  and  paid  to  the 
Treasurer  of  the  State  for  the  benefit  of  the  State. 

REFERENCES,  ETC. 

Section  7  is  Sec.  2318  corrected  to  conform  to  the  law  and 
practice  and  to  make  the  proceedings  certain.  The  last  sen- 
tence is  combined  with  the  first  part  of  Sec.  2331. 

SUGGESTIONS. 

It  is  the  practice  of  the  office  now  to  send  notices  to  the  ad- 
joining owners,  although  not  required  by  law.  Would  it  not  be 
better  to  make  it  a  part  of  the  law  and  strike  out  the  posting  of  the 
notices  in  the  office  of  the  town  clerk. 
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Sec.  8.  All  transfers,  of  titles  to  oyster  grounds  within  State 
jurisdication,  which  may  hereafter  be  made,  shall  be  recorded  in 
the  record  books  of  the  Shell  Fish  Commissioners;  and  it  shall 
be  the  duty  of  the  person,  persons  or  corporation  making  such 
transfer  to  cause  such  record  to  be  made  forthwith;  or  in  lieu 
thereof,  to  forthwith  give  written  notice  of  such  transfer  to  the 
said  Commissioners,  stating  the  date  thereof,  the  name  of  the 
transferee  or  transferees,  and  the  description  of  the  grounds  af- 
fected thereby ;  and  upon  the  failure  to  make  such  record,  or  give 
such  notice,  the  person,  persons,  or  corporation  making  such 
transfer  shall  be  deemed  and  treated  by  said  Commissioners,  for 
all  purposes  of  taxation,  to  be  the  owner  of  owners  thereof,  not- 
withstanding such  transfer,  and  shall  be  liable  for  and  shall  pay  all 
such  taxes  as  may  be  laid  on  such  land  by  said  Commissioners 
at  any  time  before  said  record  is  made  or  said  notice  is  given; 
and  such  tax  shall  be  a  lien  on  such  grounds. 

REFERENCES,  ETC. 

Section  8  is  a  copy  of  Chap.  L,  Pub.  Acts,  1886,  and  Sec.  2340. 

Sec.  p.  Said  Commissioners  shall,  previous  to  the  delivery 
of  any  instrument  conveying  the  right  to  plant  or  cultivate  shell- 
fish on  any  of  said  grounds,  locate  and  delineate  the  same,  or 
cause  it  to  be  located  and  delineated  upon  the  map  aforesaid,  and 
upon  receipt  of  said  instrument  of  conveyance  the  right  to  use 
and  occupy  said  grounds  for  said  purposes  shall  be  and  remain 
in  said  grantee,  and  his  legal  representatives;  unless  it  shall  be 
forfeited  by  other  provisions  of  this  act;  provided  that  any  person, 
except  such  owner  or  such  Commissioners  who  shall  stake  out  or 
enclose  any  grounds  in  state  jurisdiction  for  the  purpose  of  plant- 
ing or  cultivating  oysters  therein  shall  be  fined  not  more  than 
fifty  dollars. 

Sec.  10.  When  it  shall  be  shown  to  the  satisfaction  of  said 
Commissioners  that  any  natural  oyster  or  clam  bed  has  been 
designated  by  them  to  any  person  or  persons,  said  Commissioners 
shall  petition  the  superior  court  of  the  county  having  jurisdiction 
over  said  grounds  to  appoint  a  committee  to  inquire  and  report 
to  the  said  court  the  fact  as  to  such  grounds,  and  said  court  shall 
in  such  case  appoint  such  committee,  who,  after  twelve  days'  no- 
tice to  the  petitioners  and  respondent  shall  hear  such  petition,  and 
report  the  facts  thereon  to  said  court;  and  if  it  shall  appear  that 
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any  natural  oyster  or  clam  beds,  or  any  part  thereof,  have  been 
so  designated,  the  said  court  may  order  that  said  grounds  may 
revert  to  the  State,  after  a  reasonable  time  for  the  claimant  of  the 
same  to  remove  any  shell-fish  he  may  have  planted  or  cultivated 
thereon  in  good  faith,  and  said  court  may  further  order  that  all 
stakes  and  buoys  marking  the  same  be  removed,  the  cost  in  said 
petition  to  be  taxed  at  the  discretion  of  the  court. 

REFERENCES,  ETC. 

Section  p  is  a  part  of  Sec.  2319.  The  provision  regarding  sur- 
vey of  ground  has  been  repealed  and  the  provision  for  staking 
ground  is  a  dead  letter  and  both  are  stricken  out.  The  last  half 
of  the  section  relating  to  application  to  court  and  confiscation  of 
ground  is  not  used  and  its  purposes  are  covered  by  the  reversion 
of  ground  if  taxes  are  not  paid  for  five  years.  Sec.  2357  is  re- 
written and  forms  the  last  part  of  the  section. 

Section  10  is  a  copy  of  Section  2324. 

SUGGESTION'S. 

Section  10  seems  to  be  useless  with  the  natural  oyster  beds  so 
well  defined  as  at  present  and  with  Sec.  11,  covering  all  the  needs. 

Sec.  II.  Any  Commissioner  who  shall  knowingly  grant  to  any 
person  or  persons  a  franchise  as  hereinbefore  provided  in  any  nat- 
ural oyster  or  clam  bed,  shall  be  fined  not  less  than  one  hun- 
dred, nor  more  than  five  hundred  dollars,  and  if  such  franchise  is 
granted  the  grant  shall  be  void,  and  all  moneys  paid  thereon 
shall  be  forfeited  to  the  State;  and  the  said  Commissioners  shall 
in  no  case  grant  to  any  person  or  persons  a  right  to  plant  or 
cultivate  shell-fish  which  shall  interfere  with  any  established  right 
of  fishing,  and  if  any  such  grant  is  made  the  same  shall  be  void. 

Sec.  12.  Any  owner  of  grounds  heretofore  designated  for  the 
cultivation  of  oysters  in  the  waters  of  Long  Island  Sound  within 
the  jurisdiction  of  said  Commissioners,  may  surrender  the  same 
by  delivery  to  the  State  of  a  good  and  sufficient  deed  of  release 
of  the  same,  duly  executed  and  acknowledged  by  such  owner; 
provided  such  release  is  made  without  charge  or  expense  to  the 
State  and  is  approved  by  said  Commissioners.  And  upon  the 
delivery  of  said  deed  made  out  to  the  acceptance  of  said  Com- 
missioners, they  may  rebate  all  unpaid  taxes  upon  the  ground 
released. 

REFERENCES,  ETC. 

Section  11  is  a  copy  of  Sec.  2335. 
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Section  12  is  a  copy  of  Sec.  2321  with  a  sentence  added  to  al- 
low taxes  to  be  abated  on  surrendered  ground  in  accordance  with 
present  practice. 

Sec.  1  3.  All  questions  and  disputes  touching  the  ownership, 
title,  buoys,  boundaries,  ranges,  extent  or  location  of  any  shell- 
fishery  grounds  within  the  exclusive  jurisdiction  of  the  State  may 
be  referred  to  and  settled  by  the  Shell  Fish  Commissioners,  who 
are  hereby  empowered,  on  petition  of  any  person  interested  there- 
in, to  summons  all)  parties  in  interest,  so  far  as  such  parties  may 
be  made  known  to  them,  to  appear  before  them  at  a  time  and 
place  in  the  summons  named,  such  summons  to  be  signed  by  the 
Clerk  of  said  Commissioners,  and  served  by  him  or  such  other 
person  as  said  Commmissioners  may  direct;  whereupon,  at  such 
time  and  place  named,  or  any  other  time  and  place  named  to 
which  the  hearing  may  be  from  time  to  time  adjourned,  the  party 
petitioner  shall  file  a  sworn  statement  of  the  facts  as  claimed  by 
him  to  which  an  interested  party  may  respond  by  filing  a  sworn 
counter-statement  of  the  facts  as  claimed  by  him ;  and  after  hear- 
ing all  the  parties  interested  with  their  witnesses  and  counsel,  said 
Commissioners  shall  make  their  decision  in  writing  an  soon  as 
convenient  thereafter,  which  decision  shall  be  recorded  in  the 
books  of  record  in  their  office,  and  the  same  shall  be  binding  on 
all  the  parties  in  interest  so  summoned  or  appearing,  unless  an 
appeal  shall  be  taken  from  such  decision  to  the  superior  court 
in  and  for  the  county  where  the  town  is  situated,  between  whose 
meridian  lines  any  portion  of  said  grounds  may  be,  within  ten 
clays  after  such  decision  shall  be  filed  by  said  Commissioners  with 
their  Clerk  aforesaid,  and  unless  such  appeal  shall  be  prosecuted 
to  judgment  and  said  decision  reversed  by  said  superior  court. 
Said  appeal  may  be  taken  in  the  same  manner  as  appeals  in  civil 
cases  from  justice  courts. 

REFERENCES,  ETC. 

Section  13  is  a  copy  of  Sec.  2329. 

Sec.  14.  Every  person  filing  a  petition,  statement,  or  counter- 
statement,  as  provided  in  the  preceding  section,  shall,  at  the  time 
of  such  filing  deposit  ten  dollars  with  said  Commissioners,  who 
shall  return  to  the  prevailing  party  the  sum  so  deposited  by  him, 
and  shall  retain  the  money  so  deposited  by  the  defeated  party 
as  a  forfeit  to  pay  the  expenses  of  the  investigation,  which  money 
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so  retained  shall  be  accounted  for  and  paid  to  the  State  Treasurer 
for  the  benefit  of  the  State. 

Sec.  15.  In  all  cases  hereafter  brought  before  said  Commis- 
sioners, under  the  provisions  of  the  two  preceding  sections  the 
parties  in  interest  shall  pay  each  of  said  Commissioners  for  such 
services  the  sum  of  five  dollars  per  day  and  expenses  for  every  day 
employed  by  them  in  such  hearing,  and  said  Commissioners  shall 
pay  all  sums  received  by  them  for  such  services  to  the  State 
Treasurer,  and  expenses  necessarily  incurred  in  carrying  out  the 
provisions  of  the  two  preceding  sections,  shall  be  audited  by  the 
Comptroller,  and  paid  by  the  Treasurer  of  the  State. 

REFERENCES,  ETC. 

Section  14  is  a  copy  of  the  first  part  of  Sec.  2330,  but  the  last 
part  applies  to  work  that  has  been  accomplished  and  is  not  in- 
cluded. Sec.  2332  has  no  practical  use  and  is  not  included  in  the 
draft. 

Section  15  is  made  up  of  Sec.  2,  Chap.  CC,  Pub.  Acts,  1889,  an<3 
Sec.  2333. 

SUGGESTIONS. 

These  three  sections,  13,  14  and  15  are  of  no  practical  use  and 
would  make  the  law  much  more  simple  if  repealed.  If  owners 
of  oyster  ground  wished  to  refer  disputed  questions  of  boundary 
to  the  Commissioners  they  should  do  so  under  the  common  law. 
I  would  advise  that  this  whole  page  be  taken  out  of  the  act. 

Sec.  16.  All  owners  of  shell-fish  grounds  lying  within  the  ex- 
clusive jurisdiction  of  the  State  shall,  on  or  before  the  first  clay 
of  November,  annually,  deliver  to  the  Shell  Fish  Commissioners  a 
statement  under  oath  specifying  the  number  of  lots  owned  by 
them,  the  location  and  number  of  acres  in  each  lot,  the  number 
of  acres  in  each  lot  cultivated,  and  the  value  thereof  per  acre, 
the  number  of  acres  in  each  lot  uncultivated  and  the  value  there- 
of per  acre;  and  printed  blanks  for  such  statements  shall  be  pre- 
pared by  said  Commissioners  and  furnished  to  such  owners  upon 
application  to  them,  or  at  their  office;  and  upon  the  failure  of  any 
owner  to  deliver  such  sworn  statement  to  said  Commissioners  at 
their  office  within  the  time  above  specified,  said  Commissioners 
shall  make  up  such  statement  from  the  best  information  they  may 
obtain,  and  shall  add  for  such  default  ten  per  cent,  to  the  valua- 
tion so  made. 

Sec.  if.     All  statements  so  delivered  or  made  shall  be  alpha- 
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betically  arranged,  and  said  Commissioners  shall  equalize,  if  nec- 
essary, and  determine  the  value  of  all  the  property  so  returned 
and  described  in  said  statement,  which  property  shall  be  liable  to 
taxation  at  the  valuation  so  determined,  including  the  ten  per 
cent,  for  default  as  aforesaid;  and  said  Commissioners  are  author- 
ized and  empowered  to  declare  and  lay  a  tax  thereon,  annually, 
at  the  rate  of  one  and  one-half  per  cent,  upon  such  valuations, 
which  shall  be  payable  at  the  office  of  said  Commissioners  on  and 
after  the  first  Monday  in  May,  annually,  and  if  said  tax  is  not  paid 
on  or  before  the  first  Monday  in  July  succeeding,  interest  shall  be 
added  thereon  at  the  rate  of  one  per  cent,  per  month  from  the 
day  such  tax  became  due  and  payable,  until  paid  and  said  tax 
with  interest  shall  be  a  lien  upon  the  grounds  so  taxed  from  the 
time  it  is  so  laid  by  said  Commissioners,  until  paid,  and  shall  be 
in  lieu  of  all  other  taxes  on  said  ground. 

REFERENCES,  ETC. 

Section  16  is  practically  the  same  as  Sec.  2334. 

Section  if  is  the  same  as  Sec.  2335  with  the  amendment  con- 
tained in  Sec.  4,  Chap.  CIV,  Pub.  Acts,  1895,  and  the  first  part  of 
Sec.  2336  inserted  near  the  end. 

SUGGESTIONS. 

It  would  be  much  better  if  the  words  "Cultivatable"  and 
"Uncultivatable"  in  Sec.  16  were  used  in  place  of  "Cultivated" 
and  "Uncultivated."  When  the  law  was  first  passed  it  was  pro- 
vided, Sec.  2319,  that  all  grounds  should  be  cultivated  and  if  not 
that  it  should  revert  to  the  State.  "Much  ground  is  now  bought 
and  taxes  paid  upon  it  with  the  idea  of  improving  it  in  the  future 
or  worthless  ground  is  held  to  keep  undesirable  neighbors  away. 
The  present  designation  is  not  in  harmony  with  law  and  should 
be  changed  as  indicated  above. 

Sec.  18.  If  a  tax  is  not  paid  on  or  before  the  first  Monday  of 
July  the  said  Commissioners  may  make  and  issue  their  warrant 
for  the  collection  thereof,  with  interest  thereon  at  one  per  cent, 
per  month  from  the  day  such  tax  became  due  and  payable  until 
paid,  together,  with  the  expenses  of  such  collection,  which  war- 
iant  shall  authorize  any  reputable  person  named  therein  to  seize 
such  grounds  and  any  oysters  or  other  shell-fish  thereon,  or  any 
other  property  of  the  owner  or  owners  thereof  not  exempt  from 
execution,  and  to  sell  the  same,  or  so  much  thereof  as  he  mav 
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find  necessary,  at  such  time  and  place,  and  in  such  manner,  and 
by  such  person  as  said  Commissioners  may  direct,  whereupon 
such  sale  sail  be  so  made,  and  such  warrant  shall  immediately  be 
returned  to  said  Commissioners  by  such  person  with  all  his  do- 
ings endorse  thereon,  and  he  shall  pay  over  to  said  Commis- 
sioners the  money  received  upon  said  sale,  and  they  shall  apply 
the  same  to  the  payment  of  such  tax  and  all  the  expenses  thereon, 
including  the  expenses  of  such  sale,  returning  any  balance  that 
may  remain  to  such  owner  or  owners;  and  all  moneys  received 
by  said  Commissioners  in  payment  of  taxes  and  interest  thereon 
shall  be  accounted  for  and  paid  to  the  State  Treasurer  for  the 
benefit  of  the  State. 

REFERENCES,  ETC. 

Section  18  is  the  same  as  Sec.  2336. 

Sec.  19.  Said  Shell  Fish  Commissioners  shall  be  a  board,  of 
relief,  and  shall  meet  at  such  times  and  places  as  they  shall  fix, 
and  may  adjourn  from  time  to  times  till  they  shall  have  com- 
pleted their  duties.  As  such  board  of  relief,  said  Commissioners 
shall  have  and  exercise  all  the  power  and  duties  now  conferred 
by  law  upon  boards  of  relief  of  towns. 

Sec.  20.  All  expenses  necessarily  incurred  in  carrying  out  the 
provisions  of  the  three  preceding  sections  shall  be  audited  by  the 
Comptroller  and  paid  by  the  Treasurer  of  the  State. 

Sec.  21.  When  the  taxes  on  any  oyster  grounds,  within  the  ex- 
clusive jurisdiction  of  the  State,  and  under  the  control  of  the 
Shell  Fish  Commissioners,  shall  be  in  arrears  for  five  consecutive 
years,  it  shall  be  the  duty  of  the  Clerk  of  Shell  Fisheries  to  notify 
the  owner  or  owners  of  said  grounds,  or  their  legal  representa- 
tives, of  the  fact  of  said  arrears,  and  if,  within  three  months  after 
the  date  of  said  notification,  all  arrears  of  taxes  on  said  grounds 
are  not  paid,  said  grounds  shall  revert  to  the  State;  and  it  shall 
be  the  further  duty  of  the  Clerk  of  Shell  Fisheries,  upon  the 
reversion  of  said  grounds  to  the  State,  to  make  out  a  certificate 
of  the  fact  of  such  reversion  for  record  upon  the  books  of  the 
Commission,  and  said  grounds  shall  thereupon  be  open  for  ap- 
plication, like  all  other  unsold  oyster  grounds  within  the  exclu- 
sive jurisdiction  of  the  State. 

REFERENCES,  ETC. 

Section  19  is  a  copy  of  Sec.  5,  Chap.  CC,  Pub.  Acts,  1889. 

Section  20  is  a  copy  of  Sec.  2338. 

Section  21  is  a  copy  of  Sec.  I,  Chap.  CL,  Pub.  Acts,  1895. 
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Sec.  22.  The  location  and  descriptions  of  the  natural  oys- 
ter beds  respectively  under  State  jurisdiction  are  as  follows,  to 
wit: 

CORMELL  REEF  NATURAL  BED. 

The  southern  point  of  this  bed  is  the  point  which  is  two  thou- 
sand five  hundred  and  fifty-five  feet  due  north  of  a  point  which  is 
one  thousand  nine  hundred  and  twenty-two  feet  due  west  of  the 
center  of  the  tower  of  Great  Captains  Island  lighthouse.  The 
said  southern  point  is  also  determined  by  the  following  sextanr 
angles:  Little  Captains  Island  coast  survey  signal  to  Americus, 
640  27';  Americus  to  Mead,  840  16';  Americus  to  Portchester 
spire  (Methodist),  820  56'.  From  the  said  southern  point  the  east- 
ern boundary  line  runs  north  twenty-eight  degrees  east,  true  me- 
ridian, seven  hundred  feet,  to  buoy  known  as  1002  in  commis- 
sioners' buoy  records,  and  determined  by  the  following  sextant 
angles:  Little  Captains  Island  coast  survey  signal  to  Americus, 
700  47';  Americus  to  Mead,  900  03';  Mead  to  Great 
Captains  Island  light-house,  1390  15'.  The  following 
ranges  pertain  to  this  point:  first,  Daniel  Lyon,  Jr.'s 
house  on  with  High-water  rock;  second,  sharp  top  tree  in 
woods  showing  above  all  the  woods,  on  with  dock  at  the  Ameri- 
cus club  house.  Thence  north  thirteen  degrees  east,  true  merid- 
ian, one  hundred  and  ninety  feet  to  buoy  known  as  1003  in  com- 
missioners' buoy  records,  and  determined  by  the  following  sex- 
tant angles:  Little  Captains  Island  coast  survey  signal  to  Amer- 
icus, 72°  2j'\  Americus  to  Mead,  920  00';  Mead  to  Great  Captains 
Island  light-house,  1350  27'.  The  following  ranges  pertain  to 
this  point:  first,  Methodist  spire  on  with  west  end  of  sand  beach 
on  Calves  Island;  second,  Rye  Beach  hotel  on  with  gap  or  cut  in 
Jones'  stones.  Thence  north  sixty-six  degrees  west,  true  merid- 
ian, four  hundred  and  thirty -five  feet  to  buoy  known  as  998  in 
commissioners'  buoy  records,  and  determined  by  the  following 
sextant  angles:  Little  Captains  Island  coast  survey  signal  to 
Americus,  jo°  25';  Americus  to  Mead,  950  43';  Mead  to  Great 
Captains  Island  light-house,  1390  05'.  The  following  ranges  per- 
tain to  this  point :  first,  gap  in  woods  on  with  white  rock  on  south 
end  of  Calves  island;  second,  clump  of  woods  on  Long  Island  on 
with  west  bluff  of  bank  of  Great  Captains  Island.  Thence  south 
fifty-one  degrees  and  fifteen  minutes  west,  true    meridian,    nine 
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hundred  and  ten  feet  to  a  point  determined  by  the  following  sex- 
tant angles:  Little  Captains  Island  coast  survey  signal  to  Ameri- 
cus,  620  20';  Americus  to  Mead,  900  14';  Americus  to  Portches- 
ter  spire  (Methodist),  88°  42'.  Thence  south  five  degrees  and 
fifteen  minutes  west,  true  meridian,  two  hundred  and  fifteen  feet 
to  buoy  known  as  1023  in  commissioners'  buoy  records,  and  de- 
termined by  the  following  sextant  angles:  Great  Captains  Island 
light-house  to  Americus,  1070  42';  Americus  to  Calf,  no°  27'; 
Summer-house  to  Great  Captains  Island  light-house,  1070  2.f. 
The  following  ranges  pertain  to  this  point:  first,  barn  just  south 
of  bush's  wood  just  open  to  the  south  of  barn  on  Bower's  Island; 
second,  south  edge  of  stone  house  on  with  white  stone  near  the 
south  end  of  Calves  Island.  Thence  south  seventy-five  degrees 
and  twenty  minutes  east,  true  meridian,  seven  hundred  and  sev- 
enty-five feet  to  the  point  of  beginning.  The  area  comprised  is 
fifteen  acres. 

REFERENCES,  ETC. 

Section  22  is  Chap.  CXVIII,  Pub.  Acts,  1885,  as  printed  in  Sec. 
2328. 

PORTCHESTER  BED. 

Beginning  at  the  northern  point  of  the  bed,  said  point  being 
the  southeast  corner  of  ground  of  Isaac  Martin.  The  said  point 
is  known  as  buoy  number  479  in  commissioners'  buoy  records, 
and  is  determined  by  the  following  sextant  angles:  Summer- 
house  to  Calf,  13 1°  17';  Calf  to  Mead,  760  54';  Summer-house  to 
Great  Captains  Island  light-house,  ioo°  40';  Great  Captains  Is- 
land light-house  to  Horse  Neck  spire,  840  00'.  The  following 
ranges  pertain  to  this  point:  first,  the  north  side  of  Clifford's 
house  opens  about  fifty  feet  west  of  the  west  side  of  Black  Tom 
rocks;  second,  the  south  side  of  bathing  house  of  Edward  Schell 
is  in  line  with  the  north  side  of  the  high  rock  of  the  Black  Tom 
rocks.  (The  bathing-house  stands  on  the  main  shore  southwest 
of  the  steamboat  dock  at  Portchester.)  From  the  said  northern 
point  the  northern  boundary  line  runs  south  sixty-five  degrees 
and  fifteen  minutes  west,  true  meridian,  across  the  highest  part 
of  Beach  rock  to  the  shore.  The  point  on  Beach  Rock  is  determ- 
ined by  the  following  sextant  angles:  Summer-house  to  Calf, 
1210  38';  Calf  to  Horse  Neck  spire,  470  54';  Summer-house  to 
Great  Captains  Island  light-house,  920  08'.     From  the  said  north  - 
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ern  point,  the  eastern  boundary  line  runs  south  fifty-three  degrees 
and  thirty-five  minutes  east,  true  meridian,  eight  hundred  and 
ninety  feet  to  buoy  481,  at  the  south  corner  of  the  ground  of 
George  W.  Martin.  Thence  south  sixty-four  degrees  east,  true 
meridian,  one  thousand  eight  hundred  and  fifty  feet,  to  buoy  482. 
This  point  is  determined  by  the  following  ranges:  first,  cupola  of 
Abendrotlrs  house  over  slim  cedar  tree,  the  west  one  of  several, 
standing  on  the  mainland  and  near  the  shore;  second,  the 
south  side  of  woods  on  Rye  Point,  in  line  with  bottom  of  bluff  on 
south  end  of  Manursing  Island.  Thence  south  sixty-six  de- 
grees and  forty-five  minutes  east,  true  meridian,  eight  hundred 
and  seventy-five  feet  to  buoy  1076,  the  same  being  the  south  cor- 
ner of  ground  of  George  Martin  and  Sons.  Thence  south  four  de- 
grees west,  true  meridian,  six  hundred  and  eighty  feet  to  buoy 
514,  at  the  north  corner  of  ground  of  David  B.  Chard.  This 
point  is  determined  by  the  following  ranges :  first,  bluff  on  Lloyd's 
Neck  on  with  high-water  mark  at  west  end  of  Great  Captains  Is- 
land; second,  liberty  cap  on  large  white  boulder  at  the  extreme 
west  end  of  Brush  Island  over  spindle  on  Jones'  stones.  Thence 
south  thirty-one  degrees  and  fifty  minutes  west,  true  meridian, 
along  last  mentioned  range  line  along  ground  of  David  B.  Chard, 
and  on  public  domain,  one  thousand  eight  hundred  and  fifteen 
feet.  Thence  north  sixty-seven  degrees  and  fifteen  minutes  west, 
true  meridian,  one  thousand  four  hundred  and  fifteen  feet,  in  a 
line  passing  through  buoys  489  and  490,  and  ranging:  first,  south 
side  of  a  large  tree  on  hill  on  with  two  cedar  trees  standing  at  the 
shore  and  nearly  in  line,  and  also  in  line  with  north  end  of  steam- 
boat dock.  Thence  north  thirty-one  degrees  east,  true  meridian, 
three  hundred  and  eighty-five  feet  along  ground  owned  or  occu- 
pied by  William  Maguire  to  buoy  510.  Thence  north  fifty-nine 
degrees  and  twelve  minutes  west,  true  meridian,  one  thousand 
four  hunded  and  eighty  feet  to  Big  Captains  Island  rock.  This 
line  ranges  south  chimney  of  Brooks'  house  over  cedar  bush 
stuck  on  the  Big  Captains  Island  rock.  The  said  rock  is  known 
in  commissioners'  buoy  book  records  as  position  486.  Thence 
north  fifty-five  degrees  west,  true  meridian,  one  thousand  seven 
hundred  and  sixty  feet  to  position  478,  the  same  being  a  hole 
drilled  near  the  center  of  the  outer  rock  at  Bryam  Point.  A  ce- 
dar bush  stands  in  the  hole.  Thence  northerly  along  the  east 
bank  of  Bryam  Point  to  intersect  the  northern  boundary  line  of 
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the  bed.     The  area  of  this  bed  is  two  hundred  and  eighteen  acres. 

The  following  sextant  angles  are  of  record  as  determining  the 
positions  and  points  mentioned  in  the  preceding  description, 
namely: 

481 — Summer-house  to  Great  Captains  Island  light-house,  1170 
42';  Great  Captains  Island  light-house  to  Horse  Neck  spire,  840 
30';  Great  Captains  Island  light-house  to  Mayo,  820  10'. 

482 — Great  Captains  Island  light-house  to  Calf,  970  31';  Calf  to 
Summer-house,  1170  26';  Great  Captains  Island  light-house  to 
Mayo,  890  07'. 

1076 — Great  Captains  Island  light-house  to  Mayo,  910  46'; 
Mayo  to  Summer-house,  1130  44';  Great  Captains  Island  light- 
house to  Calf,  1160  07'. 

514 — Great  Captains  Island  light-house  to  Calf,  1020  47';  Calf 
to  Summer-house,  86°  11';  Great  Captains  Island  light-house  to 
Rock,  66°  41';  Rock  to  Mead,  540  21'. 

489 — Great  Captains  Island  light-house  to  Calf,  690  29';  Calf  to 
Rye  spire,  1030  09'. 

490 — Great  Captains  Island  light-house  to  Calf,  620  44';  Calf 
to  Summer-house,  970  33'. 

510 — Great  Captains  Island  light-house  to  Calf,  620  43';  Calf  to 
Summer-house,  in°  43';  Great  Captains  Island  light-house  to 
Mead,  940  33';  Mead  to  Summer-house,  790  49'. 

486— Great  Captains  Island  light-house  to  Mead,  88°  50';  Mead 
to  Summer-house,  1190  01'. 

478 — Summer-house  to  Great  Captains  Island  light-house,  830 
00';  Great  Captains  Island  light-house  to  Horse  Neck  spire,  70° 
30';  Great  Captains  Island  light-house  to  Mayo,  640  25'. 

GREAT  CAPTAINS  ISLAND  NATURAL  BED. 

Beginning  at  the  point  of  intersection  of  a  line  due  east  of  the 
Great  Captains  Island  light-house,  with  a  line  ranging  northerly 
and  southerly  over  the  steeple  of  the  Methodist  church  in  Green- 
wich and  the  west  end  of  the  building  standing  near  the  end  of 
the  steamboat  dock;  thence  running  southerly  along  the  last  men- 
tioned line  about  one  thousand  four  hundred  feet  to  a  point  of  its 
intersection  with  a  line  ranging  over  a  gap  in  the  high  woods 
which  are  north  and  east  of  Reuben  B.  Lockwood's  house  in  old 
Greenwich,  or  Sound  Beach,  and  low-water  mark  southeast   of 
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the  clump  on  Little  Captains  Island.  This  point,  known  as 
number  521  in  commissioners'  buoy  book,  is  determined  by  the 
following  sextant  angles;  namely:  Stamford  light-house  on  Horse 
Neck  spire,  620  19';  Horse  Neck  spire  to  Rye  spire,  910  13';  Stam- 
ford light-house  to  Americus,  590  17';  Americus  to  Bloomer,  590 
24'.  Thence  running  westerly  on  a  straight  line  to  a  point  formed 
at  the  intersection  of  two  lines,  one  ranging  over  the  north  side 
of  the  high  part  of  the  Rye  Beach  hotel  and  the  south  side  of  the 
gap  in  the  woods  on  a  distant  hill  in  Rye,  and  the  other  ranging 
over  the  spire  of  the  Second  Congregational  church  at  Green- 
wich and  a  small  elm  tree  on  the  west  end  of  Great  Captains  Is- 
land. This  point,  known  in  commissioners'  buoy  book  as  num- 
ber 421,  is  determined  by  the  following  sextant  angles:  Little 
Captains  Island  to  Calf,  670  03';  Calf  to  Summer-house,  420  39'; 
Stamford  light-house  to  Mayo,  6i°  2y' \  Mayo  to  Rye  spire,  84° 
06'.  The  west  side  of  the  bed  follows  the  last-mentioned  range 
line  to  the  high-water  line  on  the  south  side  of  Great  Captains  Is- 
land; thence  easterly  following  said  high-water  line,  to  a  point 
which  is  due  east  from  the  center  of  the  tower  of  the  Great  Cap- 
tains Island  light-house;  and  thence  due  east  to  the  point  of  be- 
ginning.    The  area  of  this  bed  is  one  hundred  and  fifty-two  acres. 

FIELD  POINT  NATURAL  BED. 

Beginning  at  a  point  in  the  commissioners'  line  of  jurisdiction, 
where  it  is  intersected  by  a  line  ranging  over  the  steeple  of  the 
Second  Congregational  church  at  Greenwich  and  the  extreme 
east  end  of  the  "marble  house,"  formerly  used  as  a  marble  factory, 
which  stands  near  the  steamboat  dock;  running  thence  southerly 
along  said  range  line  to  its  point  of  intersection  known  in  com- 
missioners' buoy  book  as  number  453,  with  a  line  ranging  west- 
erly over  the  church  spire  at  Rye,  N.  Y.,  and  the  south  gable  of 
the  westernmost  house  on  Calf  Island.  Said  point  is  determined 
by  the  following  sextant  angles :  Americus  to  Mead,  990  20' ;  Mead 
to  Great  Captains  Island  light-house,  820  30';  Horse  Neck  spire 
to  Portchester  spire,  JJ°  to  29';  Portchester  spire  to  Great  Cap- 
tains Island  light-house,  930  30'.  Thence  running  easterly  to  a 
point  known  in  commissioners'  buoy  book  as  number  455,  formed 
at  the  intersection  of  two  lines;  one  line  ranging  westerly  over  a 
large  tree  in  Portchester  and  the  center  of  the  eastern  house,  on 
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Calf  Island  (a  slim  cedar  tree  is  in  the  same  range),  and  the  other 
line  ranging  northerly  over  the  steeple  of  the  Second  Congrega- 
tional church  at  Greenwich  and  the  west  side  of  Black  Rock,  west 
of  the  Americus  house.  This  point  may  be  found  by  the  follow- 
ing sextant  angles:  Americus  to  Mead,  900  15';  Mead  to  Great 
Captains  Island  light-house,  750  to  27'  \  Horse  Neck  spire  to  Port- 
chester  spire,  750  11';  Portchester  spire  to  Great  Captains  Island 
light-house,  86°  00'.  Thence  running  southwesterly  to  a  point 
known  in  commissioners'  buoy  book  as  number  456,  formed  at 
the  intersection  of  three  lines :  the  first  line  ranging  westerly  over 
the  northeast  section  of  the  north  house  on  Calf  Island  and  the 
north  cedar  tree  at  the  shore  on  the  east  side  of  Calf  Island ;  the 
second  line  ranging  also  westerly  over  the  south  edge  of  the 
Brooks  house  and  the  north  side  of  the  shed  which  stands  north- 
east of  the  barns  on  Calf  Island;  and  the  third  line  ranging  north- 
erly over  the  steeple  of  the  Second  Congregational  church  at 
Greenwich  and  the  flagpole  on  the  west  end  of  Caleb  Holmes' 
storehouse.  This  point  is  determined  by  the  following  sextant 
angles:  Americus  to  Mead,  p8°  54';  Mead  to  Great  Captains  Is- 
land light-house,  030  55';  Horse  Neck  spire  to  Portchester  spire, 
750  48'  30";  Portchester  spire  to  Great  Captains  Island  light- 
house, 1030  48'.  Thence  running  northwesterly  to  a  point  known 
in  commissioners'  buoy  book  as  number  457,  formed  at  the  inter- 
section of  two  lines ;  one  line  ranging  over  Lloyd's  Neck  Bluff  on 
the  east  side  of  the  east  clump  at  Little  Captains  Island,  at  about 
half  the  height  of  the  clump,  and  the  other  line  ranging  over  the 
east  end  of  the  dining-room  of  the  Americus  house  and  the  cen- 
ter of  the  white  rock  at  the  extreme  south  end  of  Field  Point. 
This  point  is  determined  by  the  following  sextant  angles:  Little 
Captain  commissioners'  signal  to  Americus,  870  27' ';  Americus  to 
Mead,  1280  37';  Americus  to  Portchester  spire,  1130  37';  Port- 
chester spire  to  Great  Captains  Island  light-house,  1180  46'. 
Thence  running  northerly  to  the  line  of  jurisdiction  between  the 
State  and  town  in  the  direction  of  a  point,  known  in  commission- 
ers' buoy  book  as  number  458,  formed  at  the  intersection  of  two 
ranged  lines,  one  running  easterly  over  the  high  part  of  the  bluff 
on  the  north  side  of  Little  Horseshoe  in  Cos  Cob  harbor  and  the 
point  where  the  black  and  white  rocks  on  the  extreme  southeast 
end  of  Field  Point  come  together;  and  the  other  line  running  wes- 
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terly  over  the  north  side  of  the  old  Benjamin  Merritt  house,  just 
clear  of  the  cedars  and  the  southwest  end  of  Otter  Rocks.  This 
point  is  a  little  north  of  said  line  of  jurisdiction,  and  is  determined 
by  the  following  sextant  angles:  Stamford  light-house  to  Great 
Captains  Island  light-house,  870  04';  Great  Captains  Island  light- 
house to  Bloomer,  1070  06';  Great  Captains  Island  light-house  to 
Portchester  spire,  no°  57'.  The  northern  side  of  this  bed  follows 
the  line  of  jurisdiction  between  the  State  and  town.  The  area  of 
bed  is  eighty-four  acres. 

GREENWICH  POINT  NATURAL  BED. 

Beginning  at  a  point  at  the  intersection  of  the  line  of  jurisdic- 
tion between  State  and  town  with  a  line  ranging  Seth  Quintard's 
house  over  Ami  Ferris's  old  house;  thence  running  southerly  on 
said  range  line  to  its  point  of  intersection  with  a  line  ranging  wes- 
terly over  the  round-topped  tree  in  Rye  and  the  south  side  of 
Great  Captains  Island  at  low-water;  thence  westerly  along  said 
last  mentioned  range  line  to  its  point  of  intersection  with  a  line 
ranging  about  northwesterly  over  the  steeple  of  the  Second  Con- 
gregational church  at  Greenwich  opening  west  of  Flat  Neck 
woods;  thence  northwesterly  along  the  last  mentioned  range  line 
to  where  it  intersects  the  line  of  jurisdiction  between  the  State 
and  town;  thence  easterly  along  said  line  to  the  point  of  begin- 
ning. The  eastern  line  of  the  bed  is  a  line  which  passes  through 
two  points  which  are  determined  by  the  following  sextant  angles, 
namely:  First  point,  Stamford  light-house  to  Greenwich  Point, 
1050  49'  20" ;  Greenwich  Point  to  Great  Captains  Island  light- 
house, 520  17';  Stamford  light-house  to  Horse  Neck  spire,  990  13'; 
Horse  Neck  spire  to  Great  Captains  Island  light-house,  580  57'. 
Second  point,  Stamford  light-house  to  Greenwich  Point,  820  35'; 
Greenwich  Point  to  Great  Captains  Island  light-house,  630  32'; 
Stamford  light-house  to  Horse  Neck  spire,  88°  59';  Horse  Neck 
spire  to  Great  Captains  Island  light-house,  570  04'.  The  south- 
ern line  of  the  bed  is  a  line  which  passes  through  two  points  which 
are  determined  by  the  following  sextant  angles:  First  point: 
Stamford  light-house  to  Horse  Neck  spire,  820  38'  30" ;  Horse 
Neck  spire  to  Great  Captains  Island  light-house,  550  38'.  Second 
point:  Stamford  light-house  to  Horse  Neck  spire,  840  43';  Horse 
Neck  spire  to  Great  Captains  Island  light-house,  6i°  05';  Stam- 
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ford  light-house  to  Greenwich  Point,  470  23';  Greenwich  Point  to 
Great  Captains  Island  light-house,  980  24'.  The  point  last  given 
is  the  southwest  corner  of  the  bed.  The  area  comprised  is  four 
hundred  and  three  acres. 

FAIRFIELD  BAR  AND  FAIRFIELD  NATURAL  BEDS. 

These  two  beds  are  contiguous,  and  the  portions  thereof  within 
State  jurisdiction  are  as  follows:  Beginning  at  the  center  of  the 
tower  of  the  Penfield  Reef  light-house,  and  starting  from  this 
point  as  the  southeast  corner  of  these  beds,  the  southern  boun- 
dary line  runs  south  eighty-one  degrees  and  twenty-four  minutes 
west,  true  meridian,  eleven  thousand  five  hundred  and  fifteen  feet 
to  the  extreme  south  point  of  the  three  large  flat  rocks  at  the 
southern  end  of  Sunken  Island.  Said  point  is  located  by  the  fol- 
lowing sextant  angles:  Penfield  Reef  light-house  to  Episcopal 
spire  in  Fairfield,  630  10';  Episcopal  spire  in  Fairfield  to  Jennings' 
house,  900  26';  thence  due  west  twelve  thousand  three  hundred 
and  twenty-three  feet  to  a  rock  known  as  "the  fishing  rock." 
Said  rock  is  situated  southerly  of  Farms  Point,  and  is  determined 
by  the* following  sextant  angles:  Scott's  house  to  Jennings' 
house,  380  47';  Jennings'  house  to  Burnham's  barn,  in°  11'; 
Scott's  house  to  Farm's  Point,  740  53';  thence  from  "the  fishing 
rock"  due  north  to  the  commissioners'  line  of  jurisdiction;  thence 
easterly  along  said  line  of  jurisdiction  to  Pine  Creek  Point;  thence 
still  following  the  said  line  of  jurisdiction  to  Shoal  Point;  thence 
along  the  Fairfield  bar  to  a  point  due  north  of  the  center  of  the 
tower  of  the  Penfield  Reef  light-house;  thence  due  south  to  the 
point  of  beginning.  The  area  comprised  is  one  thousand  two 
hundred  and  thirty-seven  acres. 

BRIDGEPORT  NATURAL  BED. 

The  part  in  State  jurisdiction  is  described  as  follows:  The 
southeast  corner  of  this  bed  is  the  point  which  is  three  hundred 
and  sixteen  feet  due  east  of  a  point  which  is  one  thousand  one 
hundred  and  thirty-two  feet  due  south  of  the  center  of  the  tower 
of  the  Bridgeport  light-house.  The  said  southeast  corner  is  the 
northeast  corner  of  ground  of  David  N.  Armstrong.  From  the 
southeast  corner  the  southern  boundary  line  runs  due  west  along 
ground  of  said  Armstrong,  a  distance  of  one  thousand  nine  hun- 
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dred  and  thirty  feet,  to  a  point  which  has  the  following  ranges: 
first,  Black  Rock  light-house  over  the  center  of  the  woods  on 
Wakeman's  Island;  second,  soldiers'  monument  over  the  center 
of  the  grain  elevator;  thence  northerly  along  the  last-mentoined 
range  line  and  along  ground  of  Charles  H.  Armstrong,  a  distance 
of  six  hundred  feet;  thence  south  sixty-four  degrees  and  fifty-sev- 
en minutes  west,  true  meridian,  four  thousand  one  hundred  anc1- 
twenty  feet  along  ground  of  said  Armstrong;  thence  due  south 
six  hundred  and  sixteen  feet  along  ground  of  said  Armstrong  to 
the  northwest  corner  of  ground  of  Wheeler  Hawley;  thence  south 
sixty-four  degrees  and  fifty-seven  minutes  west,  true  meridian, 
one  hundred  and  seventy  feet  along  ground  of  Charles  J.  Nash. 
(The  said  bearing  ranges  Black  Rock  light-house  over  the  center 
of  the  woods  on  Wakeman's  Island.)  Thence  south  nine  degrees 
west,  true  meridian,  five  hundred  and  eighty  feet  along  ground  of 
said  Nash;  thence  south  thirty-four  degrees  and  fifty-two  minutes 
west,  true  meridian,  one  thousand  three  hundred  and  twenty  feet 
along  ground  of  said  Nash;  thence  south  eighty-one  degrees  and 
forty-five  minutes  west,  true  meridian,  three  thousand  seven  hun- 
dred and  twenty  feet  in  a  direct  line  towards  the  Black  Rock  light- 
house to  the  east  shore  of  Fayerweather's  Island  at  the  high- 
water-line;  thence  northerly  along  said  east  shore  about  four  hun- 
dred and  fifty  feet  to  the  line  of  jurisdiction  between  the  State  and 
town;  thence  northeasterly  along  said  line  of  jurisdiction  nine 
thousand  four  hundred  and  twenty  feet  to  the  extreme  south  point 
of  the  sea  wall  at  Seaside  Park;  thence  southeasterly  along  said 
line  of  jurisdiction  two  thousand  eight  hundred  and  seventy-five 
feet;  thence  due  south  one  thousand  three  hundred  and  fifty  feet 
to  the  point  of  beginning.  The  area  thus  comprised  is  three  hun- 
dred and  thirty-four  acres. 

STRATFORD  NATURAL  BED. 

.  Beginning  at  a  point  in  the  commissioners'  line  of  jurisdiction, 
distant  about  one  thousand  eight  hundred  and  thirty  feet  north- 
easterly from  the  center  of  the  tower  of  the  new  Stratford  Point 
light-house;  thence  running  due  south  to  a  point  which  is  deter- 
mined by  the  following  sextant  angles:  "Fish"  to  Stratford 
Point  light-house,  1050  47';  Stratford  Point  light-house  to  Mid- 
dle Ground  light-house,  1140  26';  Stratford  Point  light-house  to 
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Penfield  Reef  light-house,  450  11'.  ("Fish"  is  the  factory  chim- 
ney of  the  oil  works  at  Welch's  Point.)  The  point  thus  located 
is  the  southeast  corner  of  the  bed,  and  it  may  also  be  found  by  in- 
tersecting the  following  range  lines:  One  range  line  running 
northerly  along  the  edge  of  the  roof  on  the  easterly  side  of  the 
light-house  keeper's  new  house,  near  the  Stratford  Point  light- 
house; the  other  range  line  running  northeasterly  over  the  south- 
east side  or  face  of  the  old  hotel  on  Charles  Island,  and  a  tall, 
prominent  tree  at  the  left  side  of  a  little  gap  in  the  woods  on  the 
northern  slope  of  a  distant  hill.  This  gap  may  be  found  by  be- 
ginning at  the  fish  works  at  Welch's  Point  and  looking  northerly 
along  the  crest  of  hills  until  you  pass  four  prominent  single  trees, 
which  rise  above  the  top  of  the  general  wood  line.  The  four  trees 
stand  near  the  right  hand  side  of  the  gap.  At  the  said  southeast 
corner,  the  compass  bearing  to  the  tower  of  the  Stratford  Point 
light-house,  is  northwest  by  west,  and  the  distance  to  the  same  is 
one  thousand  four  hundred  and  sixty  feet;  thence  from  said  south- 
east corner  running  in  a  southwesterly  direction  a  distance  of 
twelve  thousand  two  hundred  and  fifty  feet  to  a  point  which  is  de- 
termined by  the  following  sextant  angles:  Penfield  Reef  light- 
house to  Middle  Ground  light-house,  990  07'  30" ;  Middle  Ground 
light-house  to  Stratford  Point  light-house,  1150  27';  Stratford 
Point  light-house  to  Bridgeport  light-house,  970  07';  Bridgeport 
light-house  to  Penfield  Reef  light-house,  480  18'.  The  approxi- 
mate compass  bearing  of  this  line  is  southwest  by  west  three- 
eighths  west.  The  terminal  point  of  this  line  is  the  extreme  south 
point  of  the  bed,  and  is  also  further  determined  by  the  intersec- 
tion of  the  following  range  lines:  Northerly,  over  Ambler's 
house  at  Nichol's  Farms,  Trumbull,  and  the  middle  poplar  of  the 
five  poplar  trees  near  the  shore  at  Point-no-Point,  on  which  is 
termed  the  Lordship  farm.  The  compass  bearing  of  this  range 
line  is  north  by  east.  Northwesterly,  over  cupola  of  P.  T.  Bar- 
num's  house,  at  Bridgeport,  and  the  center  of  the  dwelling  house 
attached  to  the  Bridgeport  light-house.  Northwesterly  again, 
over  the  cupola  of  Dr.  Warner's  house  at  Seaside  Park,  Bridge- 
port, and  the  west  tree  of  the  five  single  trees  on  a  ridge  in  the  dis- 
tance. The  compass  bearing  of  this  range  is  northwest  one-half 
north.  Thence  running  northwesterly  on  a  line  in  the  direction  of 
the  spire  of  the  Congregational  church  at  Fairfield,  a  distance  of 
thirteen  thousand  eight  hundred  and  thirty  feet,  to  its  point  of  in- 
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tersection  with  a  line  ranging  northerly  over  the  factory  chimney 
of  the  Read  Carpet  Company,  at  Bridgeport,  and  the  Soldiers' 
Monument  at  Seaside  Park.  Thence  northerly  along  said  last 
mentioned  range  line  to  ground  designated  to  Robert  E.  DeFor- 
est;  thence  due  east  to  southeast  corner  of  said  designation;  thence 
due  north  to  the  commissioners'  line  of  jurisdiction;  thence  east- 
erly along  said  line  to  the  point  of  beginning.  The  area  com- 
prised is  three  thousand  and  fifty-five  acres. 

ROTON  POINT  AND  FISH  ISLAND  NATURAL  BEDS. 

The  part  in  State  jurisdiction  is  described  as  follows:  The 
northeast  corner  is  a  point  which  is  thirty-five  feet  due  south  of  a 
copper  bolt  set  at  the  extreme  south  end  of  Bell  Island.  Said 
bolt  is  a  triangulation  station  and  is  known  as  "Bell  Island." 
From  said  northeast  corner  the  northern  boundary  line  runs 
south  eighty-one  degrees  and  twelve  minutes  west  along  the  com- 
missioners' line  of  jurisdiction  in  the  direction  of  the  position 
known  of  record  in  the  buoy  records  as  1954,  a  distance  of  five 
thousand  eight  hundred  and  sixty-five  feet  to  the  east  line  of 
ground  of  Oliver  Cook.  (Said  east  line  starting  from  a  position 
known  of  record  in  the  buoy  records  as  number  1882,  i.  e.,  the  ex- 
treme edge  of  Moll's  Rock  showing  at  low  water,  and  running  to 
position  1887,  i.  e.,  the  extreme  east  edge  of  Peat's  rocks  at  low 
water.)  Thence  south  twenty-three  degrees  and  fifteen  minutes 
west  and  passing  through  position  1887,  one  thousand  five  hun- 
dred and  eighty-five  feet  to  position  1892.  (Said  position  1892 
being  the  northeast  corner  of  rocks  on  Fish  Island  at  low  water.) 
Thence  south  twenty-seven  degrees  and  forty-five  minutes  wes\ 
seven  hundred  and  twenty  feet  to  buoy  1234  at  the  northeast  cor- 
ner of  ground  of  William  I.  Stevens;  thence  south  four  degrees 
and  forty-five  minutes  west  five  hundred  and  twenty  feet,  to  buoy 
1 101  at  the  southeast  corner  of  said  Stevens'  ground;  thence  north 
seventy-four  degrees  and  sixteen  minutes  east  three  thousand  five 
hundred  and  sixty  feet  to  position  1900;  thence  north  seventy- 
eight  degrees  and  seven  minutes  east  two  thousand  nine  hundred 
and  fifty-five  feet,  to  buoy  1175  at  the  southwest  corner  of  Charles 
W.  Bell;  thence  north  twenty-seven  degrees  east  six  hundred  and 
fifteen  feet  to  buoy  11 76;  thence  south  seventy-three  degrees  east 
three  hundred  and  forty  feet  to  buoy  1466;  thence  north  twenty- 
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two  degrees  and  thirty  minutes  east  one  thousand  and  twenty  feet 
to  the  commissioners'  line  of  jurisdiction,  said  bearing  being  in 
line  with  buoy  1873;  thence  north  forty-three  degrees  and  thirty 
minutes  west  along  said  line  of  jurisdiction  seven  hundred  and 
sixty  feet  to  the  point  of  beginning.  All  bearings  are  true  merid- 
ian.    The  area  comprised  is  three  hundred  and  seven  acres. 

The  following  sextant  angles  determine  the  positions  and  points 
mentioned  in  the  preceding  description,  namely : 

1954 — Collender  to  Cedar  Tree  (Fish  Island),  790  15';  Cedar 
Tree  (Fish  Island)  to  Bell  Island,  710  05';  Cedar  Tree  (Fish  Is- 
land) to  Norwalk  light-house,  550  40'. 

1882 — Collander  to  Cedar  Tree  (Fish  Island),  280  30';  Cedar 
Tree  (Fish  Island)  to  Norwalk  light-house,  1050  40';  Cedar  Tree 
(Fish  Island)  to  Norwalk  Spindle,  920  54';  Norwalk  Spindle  to 
Pike,  6o°  50'. 

1887 — Bell  Island  to  Centennial,  ioo°  20';  Centennial  to  Col- 
lender, 910  19';  Norwalk  Spindle  to  Pike,  630  58'. 

1892 — Norwalk  Spindle  to  Pike,  630  10';  Pike  to  Centennial, 
490  08';  Norwalk  light-house  to  Pike,  510  31'. 

1534 — Norwalk  light-house  to  Centennial,  86°  24';  Centennial 
to  Collender,  no°  48';  Bell  Island  to  Centennial,  650  23'. 

1 191 — Norwalk  light-house  to  Colyer,  820  59';  Colyer  to  Col- 
lender, 1060  47';  Norwalk  Spindle  to  Bell  Island,  320  29'. 

1900 — Chimons  to  Pike,  720  19';  Pike  to  Collender,  970  55'; 
Tavern  Island  to  Pike,  620  51'. 

1 175 — Norwalk  light-house  to  Bell  Island,  820  41';  Bell  Island 
to  Colyer,  910  49';  Chimons  to  Bell  Island,  480  23';  Bell  Island  to 
Collender,  n8°02'. 

1 176 — Norwalk  light-house  to  Bell  Island,  960  14';  Bell  Island 
to  Colyer,  910  08';  Chimons  to  Bell  Island,  550  53';  Bell  Island  to 
Collender,  1 140  07'. 

1466 — Chimons  to  Bell  Island,  6j°  26';  Bell  Island  to  Centen- 
nial, yy°  54';  Norwalk  Hght-house  to  Depot,  890  10'. 

1873 — Chimons  to  Depot,  530  41';  Depot  to  Centennial,  1030 
07';  Chimons  to  Bell  Island,  no°  43'. 

Sec.  23.  The  Shell  Fish  Commissioners  shall  cause  those  nat- 
ural or  public  oyster  beds  in  the  exclusive  jurisdiction  of  this 
State  known  as  the  Stratford  Bed,  the  Fish  Island  and  Roton 
Point  Beds,  the  Bridgeport  Bed,  and  the  Fairfield  Bed,  to  be 
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marked  by  buoys,  which  shall  be  known  as  State  buoys,  and  by 
range  monuments  on  the  shore  by  which  the  lines  can  be  relocat- 
ed should  any  buoys  be  removed,  and  shall  cause  double  bouys 
or  a  distinctive  mark  to  be  placed  at  any  point  on  the  boundary 
where  the  line  changes  in  direction,  and  said  buoys  shall  be 
maintained  by  the  State.  No  buoys  shall  be  so  set  in  lines,  so  run 
as  to  include  within  the  natural  or  public  beds  any  private  or 
designated  grounds;  provided,  that  said  Commissioners  shall  not 
expend  for  said  purpose  during  any  one  year,  a  sum  exceeding 
one-half  the  amount  received  for  licenses  to  work  on  the  natural 
or  public  beds  of  the  State  during  the  preceding  year.  Any  per- 
son injurying  or  removing  such  range  monuments,  or  displacing 
such  State  buoys,  shall  be  fined  not  more  than  fifty  dollars,  or  im- 
prisoned not  more  than  thirty  days,  or  both. 

Sec.  24.  No  person  shall  take  or  gather  oysters  from  any  nat- 
ural oyster  bed  in  the  exclusive  jurisdiction  of  the  State  in  any 
boat  or  vessel  unless  said  boat  or  vessel  shall  be  duly  licensed  and 
numbered  in  the  manner  hereinafter  provided.  Any  person,  de- 
siring to  use  any  boat  or  vessel  for  such  purpose,  may  make  writ- 
ten application  to  the  Clerk  of  Shell  Fisheries,  stating  the  name, 
owner,  rig,  general  description,  tonnage,  and  place  where  any 
such  boat  or  vessel  is  owned,  and  said  Clerk  of  Shell  Fisheries 
shall  issue  to  the  owner  of  such  boat  or  vessel  a  license  to  take 
and  gather  oysters  from  the  natural  oyster  beds  in  the  exclusive 
jurisdiction  of  the  State  for  one  year,  from  the  twentieth  day  of 
July  in  each  year,  unless  sooner  revoked,  upon  the  payment  of 
two  dollars  for  a  vessel  or  boat  of  under  five  tons,  and  for  a  ves- 
sel or  boat  exceeding  five  tons  fifty  cents  for  each  additional  ton, 
custom-house  measurement;  provided,  that  before  such  license  is 
granted  the  owner  or  master  shall  prove  to  the  satisfaction  of  said 
Clerk  of  Shell  Fisheries  that  such  boat  or  vessel  is  legally  en- 
titled to  work  on  the  public  beds  of  the  State,  and  that  the  cap- 
tain and  crew  of  such  boat  or  vessel  have  been  residents  of  this 
State  for  one  year  next  preceding  the  date  of  such  license,  and 
that  the  dredges  and  other  contrivances  do  not  weight  more  than 
thirty  pounds,  as  provided  in  Sec.  25  of  this  act.  Every  boat  or 
vessel  so  licensed  shall  while  at  work  upon  any  of  the  natural 
oyster  beds  of  the  State,  display  upon  both  sides  of  the  peak  of 
her  mainsail  or  on  a  standard  set  in  the  stern  of  said  boat  if  it  has 
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no  sail,  the  number  of  such  license,  in  black  figures,  not  less  than 
one  foot  in  length,  and  the  coat  of  arms  of  Connecticut  painted  or 
stenciled  upon  cloth  of  suitable  and  uniform  material,  to  be  at- 
tached or  stitched  to  the  sail.  The  Clerk  of  Shell  Fisheries  shall 
furnish  such  numbers  and  coat  of  arms  when  the  license  is  grant- 
ed. When  any  boat  or  vessel  so  licensed  shall  be  sold  to  other 
parties  the  license  shall  be  transferred  at  the  office  of  the  Clerk  of 
Shell  Fisheries.  Any  license  granted  to  any  person  who,  during 
the  period  for  which  said  license  is  granted,  refnove  from  the 
State,  shall  be  revoked. 

REFERENCES,  ETC. 

Section  23  combines  the  provisions  of  Sections  1,  2  and  3  of 
Chap.  CCXXV,  Pub.  Acts,  1895. 

Section  24  is  a  copy  of  Sec.  1,  Chap.  CLXXI,  Pub.  Acts,  1893, 
with  Sec.  2  as  amended  by  Chap.  XX,  Pub.  Acts,  1895,  and  by 
Chap.  CCLXII.  Pub.  Acts,  1895.  The  last  sentence  of  Sec.  2 
has  been  erased  as  a  legal  opinion  has  decided  that  boats  owned 
out  of  the  State  could  be  licensed  and  such  boats  have  been  licens- 
ed since  the  law  went  into  effect. 

EXPLANATION. 

The  special  appropriation  for  the  two  years,  October  1st,  1897 
— September  30th,  1899,  override  the  law  and  in  several  cases 
these  appropriations  change  the  existing  laws  very  materially 
especially  in  Sec.  2,^. 

Sec.  25.  No  license  shall  be  granted  to  any  boat  under  the 
provisions  of  the  preceding  section  unless  the  employer,  captain 
and  crew  are  at  the  time  and  have  been  for  one  year  next  pre- 
ceding actual  inhabitants  or  residents  of  this  State,  and  no  per- 
sons shall  use  on  said  boat  while  at  work  on  any  of  the  natural 
oyster  beds  any  dredge  or  other  contrivance  weighing  more 
than  thirty  pounds,  exclusive  of  the  bag  or  net. 

Sec.  26.  No  boat  or  vessel  so  licensed  shall  use  on  the  nat- 
ural oyster  beds  of  this  State  any  naphtha,  vapor,  steam  or  elec- 
tric engine,  or  device  for  hoisting  or  operating  dredges,  or  other 
devices  for  gathering  oysters,  except  by  hand  power,  provided, 
however,  that  this  section  shall  not  be  so  constructed  as  to  pre- 
vent the  use  of  steamboats  in  taking  up  or  dredging  for  oysters 
on  private  designated  grounds  in  any  such  waters  by  the  owners 
thereof,  or  to  prevent  the  use  of  steam  excavators  for  deepening 
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the  water  in  places  where  there  are  no  natural  oyster  or  clam 
beds,  or  where  such  beds  have  not  existed  within  ten  years,  by 
digging  or  removing  material,  permission  to  use  such  excava- 
tors being  first  given  by  the  Shell-Fish  Commissioners  which 
permission  shall  not  be  given  until  after  a  public  notice  of  at  least 
two  weeks  of  the  time  and  place  they  will  hear  all  parties  desir- 
ing to  be  heard  upon  such  application,  where  notice  shall  be 
posted  in  the  office  of  the  town  clerk  of  the  town  where  such 
grounds  are  located. 

REFERENCES,  ETC. 

Section  25  combines  Section  2403  as  amended  by  Chap. 
XXXVI,  Pub.  Acts  1897,  and  Section  2404. 

Section  26  combines  Section  3,  Chap.  CLXXI,  Pub.  Acts  1893, 
and  Section  2405. 

SUGGESTION'S. 

The  last  part  of  Section  26  needs  remodeling  and  probably 
most  of  it  eliminated. 

Sec.  27.  Any  person  using  any  boat  or  vessel  in  violation  of 
any  of  the  provisions  of  the  three  preceding  sections  or  who  shall 
use  any  device  or  number  not  furnished  by  the  Clerk  of  Shell 
Fisheries  for  such  boat  or  vessel,  or  not  bearing  the  coat  of  arms 
of  the  State,  shall  be  liable  to  a  fine  of  ten  dollars  for  each  day 
that  said  boat  or  vessel  shall  be  so  unlawfully  used,  and  any  boat 
or  vessel  which  shall  be  found  being  used  contrary  to  the  pro- 
visions of  this  act,  shall  be  liable  to  the  penalties  provided  in 
Section  32  of  this  act. 

Sec.  28.  The  Shell  Fish  Commissioners  shall,  annually,  ap- 
point some  person  to  be  Inspector  of  Natural  Oyster  Beds,  who 
shall  hold  office  until  his  successor  is  appointed  and  qualified. 
It  shall  be  his  duty  to  detect  and  prosecute  offenses  against  the 
shell-fishery  laws  relating  to  the  natural  oyster  beds  within  the 
exclusive  jurisdiction  of  the  State  and  to  the  Housatonic  river, 
and  for  such  purpose  he  shall  have  the  power  to  go  upon  any 
boat  or  vessel  that  is  being  employed  upon  said  beds,  or  in  said 
river,  and  may  examine  any  dredges,  tongs,  or  other  tools  or 
machinery  used  thereon,  and  he  shall  have  the  same  powers  as 
other  officers  to  arrest  for  any  violation  of  said  laws,  and  shall 
be  entitled  to  the  same  fees  as  other  officers  for  making  such 
arrests,   in  addition  to  the  compensation   hereinafter  provided. 
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He  shall  at  his  own  expense,  maintain  a  suitable  boat  or  vessel  to 
be  used  in  the  discharge  of  the  duties  herein  imposed,  and  shall 
at  all  times  during  such  period  of  the  year  as  said  Board  may 
prescribe,  have  said  boat  or  vessel  in  readiness  to  investigate  any 
alleged  violation  of  said  laws. 

REFERENCES,  ETC. 

Section  2/  combines  Section  4  of  above  act  and  Section  2406. 

Sec.  29.  It  shall  be  the  duty  of  said  Inspector  of  Natural  Oys- 
ter Beds  to  report  to  the  Shell  Fish  Commissioners  the  failure  of 
any  person  to:  comply  with  the  provisions  of  Sections  24  and  26 
of  this  act,  and  upon  the  conviction  of  any  person  of  the  offense 
of  dredging  upon  the  natural  oyster  beds  within  State  jurisdic- 
tion, without  a  license  therefor,  as  therein  provided,  such  person 
so  convicted  shall  be  disqualified  from  receiving  a  license  to 
gather  oysters  from  said  natural  oyster  beds  within  the  exclusive 
jurisdiction  of  the  State,  for  the  remainder  of  the  year  for  which 
a  license  might  have  been  granted,  and  upon  the  conviction  of 
any  person  to  whom  a  license  was  granted,  of  any  violation  of 
the  provisions  of  this  act,  the  license  so  granted  to  him  shall  be 
revoked.  Said  Inspector  of  Natural  Oyster  Beds  shall  also 
report  to  the  Shell  Fish  Commissioners  any  displacement  of  the 
buoys  provided  for  in  Section  23  of  this  act. 

Sec.  30.  Said  Inspector  of  Natural  Oyster  Beds  shall  be  paid 
a  salary  of  four  hundred  dollars  per  annum,  by  the  Shell  Fish 
Commissioners,  or  a  proportionate  amount  thereof  for  such 
period  as  he  shall  hold  said  office,  and  said  Shell  Fish  Commis- 
sioners may  remove  him  for  cause,  and  appoint  his  successor 
for  the  remainder  of  said  term. 

REFERENCES,  ETC. 

Section  28,  20  and  30  combine  all  the  provisions  of  Chap.  CXI, 
Pub.  Acts,  1895. 

Sec.  31.  The  Shell  Fish  Commissioners  shall  appoint  and 
employ  five  or  more  persons  to  act  as  Oyster  Police,  who  shall 
detect  and  prosecute  any  violations  of  the  Statutes  relating  to 
shell-fisheries  upon  the  private  oyster  grounds  in  this  State;  and 
shall  have  all  the  powers  provided  in  Section  32  of  this  act. 
They  shall  perform  such  other  duties  in  the  enforcement  of  this 
act  as  may  be  directed  by  the  Shell  Fish  Commissioners.     They 
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shall  receive  such  compensation  as  said  Commissioners  may 
deem  just  and  reasonable,  but  not  exceeding  the  sum  of  three 
dollars  per  day  to  each  person.  Said  Commissioners  may  also 
hire  or  charter  such  boats  or  vessels  as  may  be  necessary  for 
such  oyster  police;  provided  that  the  total  expenditure,  in  any 
one  year,  shall  not  exceed  one-third  the  taxes  upon  oyster  ground 
paid  by  the  oyster  growers  to  the  State  in  the  preceeding  year. 
Sec.  32.  All  sheriffs,  deputy  sheriffs,  constables,  oyster  police, 
and  inspectors  of  natural  oyster  beds,  shall,  and  any  other  per- 
son may,  seize  any  boat  or  vessel  illegally  used  in  dredging, 
with  its  tackle,  apparel  and  furniture,  wherever  found,  within  one 
year  thereafter;  and  shall  forthwith  give  notice  thereof  to  two 
justices  of  the  peace,  or,  if  in  New  Haven  county,  or  in  Fairfield 
county,  to  any  city  court  of  the  county  where  the  seizure  was 
made,  which  authority  shall  forthwith  order  reasonable  notice 
to  be  given  to  the  person  who  is  in  possession  of  the  property 
seized,  or  to  the  owner  thereof,  if  known,  of  the  time  and  place 
of  trial;  and  shall  at  the  time  appointed  determine  whether  such 
property  was  used  contrary  to  law,  and  if  found  to  have  been  so 
used,  shall  order  it  to  be  sold  in  such  manner  as  said  authority 
shall  direct;  and  the  avails  thereof,  after  deducting  all  costs  and 
charges  which  said  authority  may  allow,  shall  be  paid  half  to 
the  person  who  made  the  seizure  and  half  to  the  town  where  the 
offense  was  committed.  If  such  property  be  found  not  to  be 
used  contrary  to  law,  then  all  costs  and  charges  which  said  au- 
thority may  allow  shall  be  paid  by  the  State  in  the  manner  pro- 
vided for  the  payment  of  costs  in  criminal  causes  coming  to  the 
superior  court  from  an  inferior  court.  The  authority  before 
which  any  such  cause  is  pending  shall  order  the  release  of  the 
property  seized,  upon  the  filing  of  a  sufficient  bond  to  the  person 
making  the  seizure,  with  surety,  conditioned  for  the  return  of 
said  property,  on  demand,  if  the  same  shall  finally  be  ordered 
sold. 

REFERENCES,  ETC. 

Section  31  combines  all  the  provisions  of  Chap.  CIV,  Pub. 
Acts  1895. 

Section  32  is  a  copy  of  Section  2400  as  amended  by  Chap. 
CXXII  with  the  words  "Inspectors  of  natural  oyster  beds" 
added  to  first  part. 
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Sec.  33.  When  there  shall  be  found  on  board  any  boat  or  ves- 
sel, illegally  used  under  the  provisions  of  this  chapter,  any  dredge 
and  shells  or  shell  fish,  in  any  of  the  waters  of  this  State,  it  shall 
be  prima  facie  evidence  that  said  boat  or  vessel  was  used  con- 
trary to  the  provisions  of  this  chapter. 

Sec.  34.  Every  person  on  board  any  such  boat  or  vessel,  who 
shall  prevent  or  obstruct  any  person  from  entering  and  seizing 
it,  shall  be  fined  not  more  than  one  hundred  dollars,  or  impris- 
oned not  more  than  six  months,  or  both. 

REFERENCES,  ETC. 

Section  33  is  a  copy  of  Section  2401. 
Section  34  is  a  copy  of  Section  2402. 

Sec.  35.  Every  person  about  to  engage  in  removing  mud  or 
other  material,  from  any  town  in  this  State  bordering  on  Long 
Island  Sound,  south  of  which  oyster  grounds  are  owned  by  pri- 
vate individuals,  which  grounds  are  in  the  State  jurisdiction  as 
provided  in  section  5  of  this  act,  shall  notify  the  Shell  Fish  Com- 
missioners by  a  written  or  printed  notice,  delivered  to  said  Com- 
missioners at  this  office  in  New  Haven,  stating  the  time  when 
such  work  will  be  commenced  and  the  name  of  the  boat  or  boats 
to  be  employed.  Within  a  reasonable  time  after  the  receipt  of 
said  notice  said  Commissioners  shall  designate  and  buoy  out 
places  off  the  respective  town  where  such  deposits  shall  be  made. 
No  person  shall  deposit  any  material  in  any  place  in  Long  Island 
Sound  except  in  places  that  have  been  so  designated  and  buoyed 
out  by  said  Commissioners  or  within  a  radius  of  five  miles  from 
Southwest  Ledge  lighthouse  off  New  Haven  Harbor  or  in  any 
of  the  waters  opposite  Branford,  unless  such  material  is  to  be 
used  for  making  oyster  beds.  No  person,  during  the  night  sea- 
son between  sunset  and  sunrise,  shall  deposit  or  assist  in  deposit- 
ing any  substance  except  oyster  shells  and  other  materials  used 
for  making  oyster  beds,  in  any  of  the  waters  of  Long  Island 
Sound. 

Sec.  36.  All  persons  desiring  to  dump  dredge  material  on  the 
private  oyster  beds  of  the  State,  from  bottom  or  side  dumping 
scows,  shall  first  make  application  to  the  Shell  Fish  Commission- 
ers, designating  the  material  and  the  location  where  it  is  proposed 
to  dump  the  same,  and  it  shall  be  the  duty  of  said  Commissioners 
to  notify  adjoining  owners,  that  they  may  protest,  if  material  or 
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place  is  not  suitable.  Any  person  violating  the  provisions  of 
this  section  shall  be  fined  not  more  than  fifty  nor  less  than  seven 
dollars  for  each  offense. 

REFERENCE'S,  ETC. 

Section  55  combines  the  provisions  of  Sections  2383,  2385, 
2388  and  2389. 

Section  36  is  the  same  as  Chap.  CCLXX,  Pub.  Acts  1895. 

Sec.  37.  Said  Commissioners  shall  appoint  one  or  more  suit- 
able persons  who  shall  be  known  as  mud  dumping  inspectors, 
whose  duty  it  shall  be  to  accompany  every  boat,  when  it  is  em- 
ployed in  towing  or  carrying  mud  or  other  material  in  any  of 
the  territory  mentioned  in  the  two  preceding  sections,  to  see  that 
such  mud  or  other  material  is  properly  clumped,  and  to  report 
to  said  Commissioners  any  violation  of  law  in  respect  to  such 
dumping.  No  person  in  charge  of  or  employed  upon  such  boat 
shall  interfere  with  such  inspector  in  the  discharge  of  his  duty 
or  refuse  to  permit  him  to  enter  and  remain  upon  said  boat  while 
it  is  so  employed.  Said  inspectors  shall  receive  a  sum  not  ex- 
ceeding two  and  one-half  dollars  per  day  for  such  services,  to  be 
paid  by  said  Commissioners  and  charged  as  other  expenses  if 
said  material  is  taken  on  to  the  public  dump,  but  to  be  paid  by 
the  owners  of  the  oyster  ground  on  which  the  material  is  dumped 
if  not  taken  to  the  public  dump.  Said  inspectors  shall  make 
sworn  returns  to  the  office  of  said  Commissioners  of  all  material 
taken  out  in  boats  on  which  they  act  as  inspector,  and  of  the 
place  where  dumped,  and  no  bill  for  services  shall  be  paid  until 
said  sworn  returns  are  on  file  in  said  office. 

Sec.  38.  No  person  shall  clump  mud  or  other  material  except 
that  used  in  making  oyster  beds,  on  any  of  the  ground  of  this 
State  located  and  designated  as  oyster  grounds,  or  injure  any 
such  enclosure  or  the  oysters  planted  or  cultivated  thereon. 

REFERENCES,  ETC. 

Section  37  combines  the  provisions  of  Sections  2382  and  2384. 

Section  38  combines  Sections  2387  and  2398. 
SUGGESTIONS. 

The  law  should  be  changed  in  Section  37  to  make  the  pay  of 
the  Inspectors  chargeable  to  the  contractor.  It  is  one  of  the 
legitimate  charges  for  dredging  and  should  not  be  borne  by  the 
State  or  charged  to  the  work  of  the  Shell  Fish  Commission. 
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Sec.  39.  No  person  shall  wilfully  injure  any  oyster  enclosure 
belonging  to  another  and  legally  designated,  marked  out  and 
enclosed  or  remove  any  buoys  or  stakes  used  to  mark  out  any 
oyster  grounds,  or  shall  take  any  oysters  or  shells  from  any 
grounds,  lawfully  planted  or  cultivated  in  any  waters  or  any  oys- 
ters being  on  any  place  duly  designated  for  the  planting  or  cul- 
tivation of  oysters,  without  permission  from  the  owner,  or  injure 
the  oysters  planted  and  cultivated  thereon,  or  deposited  or  assist 
in  depositing  any  star  fish,  drills  or  periwinkle  in  any  of  the  nava- 
gable  waters  of  this  State. 

Sec.  40.  No  person  shall  rake,  gather  or  collect  any  shells 
or  shell-fish  upon  any  oyster  ground  designated  to  any  person 
or  persons  unless  said  ground  has  at  each  corner  thereof  a  buoy 
or  stake  visible  at  high  water  with  the  name  or  initials  of  the 
owner  of  said  ground  plainly  marked  or  painted  thereon  or  upon 
a  tag  attached  to  the  top  of  such  buoy  or  stake.  No  person 
shall  between  sunset  and  sunrise  take  or  collect  any  shells  or 
shell-fish  from  any  place  in  the  navagable  waters  of  this  State. 

Sec.  41.  Any  person  violating  any  of  the  provisions  of  this 
act  for  which  no  special  fine  is  provided,  shall  be  fined  not  more 
than  five  hundred  dollars,  and  if  a  boat  was  used  in  the  commis- 
sion of  the  offense,  the  boat  or  boats  shall  be  liable  to  seizure  and 
may  be  proceeded  against  in  the  same  manner  as  is  provided  in 
Section  32  of  this  act. 

REFERENCES,  ETC. 

Section  39  combines  Sections  2397-2358. 
Section  40  combines  Sections  2372,  2399-2373. 
Section  41  combines  Section  2391  and  the  penalty  clauses  of  a 
number  of  sections. 

Sec.  42.  When  oysters  have  been  planted  or  cultivated  on  any 
ground  legally  designated  and  recorded  for  such  purpose,  and 
there  be  any  doubt  as  to  which  of  the  adjoining  towns  has  juris- 
diction of  the  same,  any  offense  against  the  provisions  of  this 
may  be  prosecuted  in  either  of  the  three  towns  nearest  to  the 
place  where  the  offense  is  committed. 

Sec.  43.  This  act  shall  not  apply  to  the  construction  of  break- 
waters, docks  or  any  work  ordered  by  the  United  States  Govern- 
ment. 

Sec.  44.     The  Shell  Fish  Commissioners  may  appoint  two  or 
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more  persons  in  each  town  bordering  on  Long  Island  Sound  to 
be  shell-fish  wardens,  who  shall  assist  in  detecting  and  prosecut- 
ing offenses  against  the  shell-fishery  laws,  shall  be  paid  the  same 
fees  allowed  to  grand  jurors  in  criminal  cases,  shall  have  the 
same  powers  as  other  officers  to  arrest  for  the  violation  of  said 
shell-fishery  laws,  and  shall  hold  office  until  their  respective  suc- 
cessors are  appointed  and  qualified. 

Sec.  45.  The  Shell  Fish  Commissioners  are  authorized  and 
empowered  to  hire  and  take  upon  leases  not  exceeding  a  term  of 
ten  years,  in  the  name  and  behalf  of  the  State,  any  such  plot  or 
plots  of  ground  within  the  State  as  they  may  deem  necessary 
for  the  constructing,  erecting,  setting,  maintaining,  and  protect- 
ing of  signals,  beacons,  bound-stones,  posts,  or  buoys  to  be  used 
in  designing,  locating,  surveying,  or  mapping  any  shell-fish 
grounds  within  State  jurisdiction. 

REFERENCES,  ETC. 

Section  42  is  a  copy  of  Section  2360. 
Section  43  is  a  copy  of  Section  2392. 
Section  44  is  a  copy  of  Section  231 1. 
Section  45  is  a  copy  of  Section  2412. 

Sec.  46.  Every  person  who  shall  willfully  injure  or  remove 
any  signal,  beacon,  bound-stone,  post,  or  buoy,  or  any  part,  ap- 
purtenance, or  enclosure  thereof,  which  has  been  or  shall  be 
erected,  constructed,  or  set  by  said  Commissioners,  or  by  their 
order,  on  the  land  or  water  of  this  State,  for  the  purpose  of 
designating,  locating,  surveying,  or  mapping,  any  shell-fish 
grounds,  shall  be  fined  not  less  than  seven  nor  more  than  one 
hundred  dollars,  or  imprisoned  not  less  than  ten  nor  more  than 
ninety  days,  or  both. 

Sec.  4J.  Executions  shall  be  issued  in  accordance  with  Sec- 
tions 1 170  and  1 190,  and  estates  settled  according  to  Section  602 
of  General  Statutes. 

Sec.  48.  The  executor  or  executors  of  the  will  and  the  admin- 
istrator or  administrators  of  the  estate  of  any  deceased  person 
who,  at  the  time  of  his  or  her  death,  was  the  owner  of  oyster 
ground  within  the  State  jurisdiction,  shall,  within  two  months 
after  becoming  qualified  to  act  in  such  fiduciary  capacity,  lodge 
with  the  Shell  Fish  Commissioners  a  certificate,  under  his,  her, 
or  their  hands,  stating  the  fact  of  the  death  of  such  decedent,  the 


XXXVIII  APPENDIX. 

place  where  he  or  she  last  dwelt,  the  date. of  his  or  her  death,  the 
.amount  and  location  of  oysier  ground  owned  by  said  decedent, 
and  whether  he  or  she  left  a  will;  which  certificate  shall  be  re- 
corded in  the  records  of  the  Shell  Fish  Commissioners.  Any 
executor  or  administrator  neglecting  or  refusing  to  perform  the 
duties  hereby  imposed  shall  forfeit  twenty-five  dollars  to  the 
State. 

REFERENCES,  ETC. 

Section  46  is  a  copy  of  Section  2413. 

Section  47  refers  to  other  Sections  in  the  Statutes. 

Section  48  is  a  copy  of  Chap.  XXXII,  Pub.  Acts,  1897. 

Sec.  4p.  Sections  2310,  231 1,  2315,  2316,  2317,  2318,  2319, 
2320,  2321,  2322,  2323,,  2324,  2325,  2328,  2329,  2330,  2331,  2332, 
2333>  2334,  2335,  2336,  2338,  2339,  2340,  2357,  2358,  2382,  2383, 
2384,  2385,  2386,  2387,  2388,  2389,  2390,  2391,  2392,  2412,  2413 
of  the  General  Statutes  and  Chapter  CC  of  Public  Acts  of  1889, 
Chapters  CX,  CLXXI  and  CCXLV  of  Public  Acts  of  1893, 
Chapters  XX,  CIV,  CXI,  CL,  CCXXV,  CCXLVII,  CCLXII, 
CCLXX,  and  CCXCI  of  Public  Acts  1895,  Chapters  XXXII, 
XXXVI,  and  CXXII  of  Public  Acts  1897,  and  all  other  acts 
and  parts  of  acts  inconsistent  herewith  are  hereby  repealed. 


FROM  THE  REPORT  FOR  1897  RHODE  ISLAND  AG 
RICULTURAL  EXPERIMENT  STATION. 


THE    STAR-FISH    (Asterias  Fobesii)    IN 
NARRAGANSETT    BAY. 


GEORGE  WILTON   FIELD. 


The  common  star-fish  "or  five-finger"  of  our  bay  cannot  claim 
distinction,  as  do  many  of  its  relatives  in  other  regions  of  the 
globe,  for  remarkable  characteristics,  such  as  strikingly  beautiful 
colors,  or  wonderful  diversity  of  form.  Our  species  might  well 
be  termed  the  Quaker  of  the  race.  Its  general  appearance  is 
typical,  its  colors  sombre.  But  here  the  simile  ends,  for  our 
"five-finger"  is  at  once  a  scavenger,  a  destroyer,  a  thief.  In 
these  three  words  are  summed  up  the  bad  and  the  good  qualities 
of  his  being.  Attention  is  arrested  by  his  extinction  of  the 
beds  of  mussels,  and  of  barnacles,  upon  which  certain  of  our 
food  fishes  subsist.  But  since  they  rob  the  owners  of  oysters 
and  scallop  beds,  and  thus  indirectly  filch  the  public  of  thousands 
of  dollars  annually  in  this  State  alone,  the  consideration  becomes 
eminently  important,  for  the  damage  is  so  extensive  that  it  is 
not  compensated  by  the  fact  that  as  scavengers  they  remove 
great  quantities  of  decaying  animal  matter  from  the  bottom. 

Since  the  development  of  the  oyster  industry,  and  the  planting 
of  large  areas  of  sea  bottom,  the  number  of  star-fish  seems  to 
have  increased.  This  is  either  an  actual  increase  in  numbers, 
brought  about  by  the  favorable  conditions  for  an  abundant  food 
supply,  or  an  apparent  increase  due  to  the  migration  from  all 
directions  to  the  oyster  and  scallop  beds.  Whatever  the  cause, 
there  is  no  doubt  as  to  the  existing  numbers  and  the  destruction 
wrought,  a  condition  so  important  as  to  warrant  the  United 
States  Fish  Commission  in  1889  assigning  the  Commission 
steamer,  "Fish  Hawk,"  for  a  careful  study  of  the  ravages  in 
Long  Island  Sound.      The  work  was  found  to  be  exceedingly 
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difficult  and  even  more  important  than  was  at  first  supposed. 
That  the  damage  is  extensive  and  the  loss  enormous  was  first 
shown  by  Dr.  Hodge's  report,  the  as  yet  unpublished  manuscript 
of  which  was  furnished  to  us  through  the  courtesy  of  the  United 
States  Fish  Commission  officials;  how  great  this  loss  is  may  be 
readily  seen  from  the  following  quotation,  particularly  when 
taken  in  connection  with  the  figures  on  pages  161-2,  which  show 
that  the  number  of  star-fish  have  increased  more  than  three-fold 
since  Dr.  Hodge's  report: 

"No  estimate  can  be  made  of  the  damage,  direct  and  indirect, 
which  this  pest  has  brought  to  the  oyster  industry  of  Long  Island 
Sound  since  1880.  Mr.  H.  C.  Rowe,  of  New  Haven,  the  pioneer 
of  'outside'  oyster  culture  in  Connecticut,  estimates  that  he  lost 
during  May  and  June  of  1884,  on  a  single  bed,  oysters  to  the 
value  of  $90,000,  solely  from  star-fish.  Besides  this  loss,  the 
cost  of  dredging  up  the  star-fish  in  this  instance  amounted  to 
$9,000  more.  Mr.  Rowe  .gives  this  as  a  reasonable  estimate  in 
a  single  case.  He,  as  well  ar-  most  oyster  growers,  when  asked 
to  give  such  an  estimate,  replied  that  he  could  not  estimate  as 
loss  what  he  has  never  had.  What  they  estimate  as  actual  loss 
is  cost  of  planting  and  cost  of  fighting.  If  a  bed  is  placed  and 
no  'set'  is  obtained,  the  cost  of  planting,  cost  of  shells,  oysters 
and  labor  is  put  down  loss  to  whatever  cause  may  have  prevented 
the  'set,'  and  this  ends  the  matter.  If,  however,  a  'set'  is  ob- 
tained, and  star-fish  make  their  appearance  and  an  unsuccessful 
attempt  is  made  to  rid  the  bed  of  the  star-fish  the  cost  of  this 
work  must  of  course  be  added  in  order  to  give  the  total  loss. 
In  this  way,  Mr.  Jeremiah  Smith  lost  in  1884,  on  a  bed  of  250 
acres  of!  Milford,  the  cost  of  planting — over  $11,000.  Seventy- 
five  thousand  bushels  of  shells  had  been  put  on  the  bed,  and 
the  cost  of  sets  was  obtained.  It  was  soon  discovered,  however, 
that  minute  star-fish  were  almost  as  thick  upon  the  shells  as 
oyster  spat,  and  in  a  few  weeks  all  the  young  oysters  had  been 
destroyed.  So  complete  and  rapid  was  the  work  of  the  little 
star-fish  that  the  whole  bed  was  abandoned.  Other  men  prefer 
to  estimate  their  loss  from  star-fish  by  the  cost  of  fighting  them. 
The  cost  of  running  a  dredging  steamer  may  be  put  at  from 
$30  to  $35  per  day.  This  has  come  to  be  an  important  item  of 
cost  in  the  raising  of  oysters.     Landcraft  Bros,  expend  yearly 
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from  $3,000  to  $10,000  in  fighting  star-fish  alone.  t  Smith  & 
Sons,  New  Haven,  expend  yearly  about  $6,000  for  the  protection 
of  1,200  acres  of  ground.  Mr.  W.  W.  Law,  also  of  New  Haven, 
spent  $2,000  in  fighting  star-fish  in  1888.  The  above  are  given 
merely  as  specimen  estimates.  If  any  general  estimate  of  the 
amount  of  harm  done  by  star- fish  in  Long  Island  Sound  is  to 
be  made,  it  must  be  done  by  some  other  method  than  off-hand 
inquiry.  Most  of  the  oyster  growers  whom  I  interviewed  were 
not  prepared  to  give  any  such  estimate."  Similar  conditions 
obtain  in  Rhode  Island,  and  oyster  planters  say  that  were  it  not 
for  the  star-fish,  oysters  would  sell  in  the  market  for  one-third 
of  their  present  price. 

The  general  external  appearance  of  the  star-fish  is  familiar  to 
nearly  every  one.  Low  tide  frequently  leaves  them  exposed, 
when  they  are  too  pre-occupied  in  sucking  an  oyster  or  barnacle, 
on  the  rocks  or  on  the  piles  of  wharves.  Usually  they  crawl 
slowly  about  on  the  bottom,  with  the  whiter  or  mouth  side  down, 
moving  by  means  of  thousands  of  tiny  legs,  four  rows  extending 
lengthwise  of  each  arm.  Each  leg  ends  in  a  disc  which  acts 
upon  the  principle  of  the  boys'  leathern  sucker  and  does  its  part 
in  holding  the  animal  to  the  bottom. 

It  is  perhaps  scarcely  within  the  scope  of  the  present  writing 
to  enter  into  the  interesting  anatomical  details,  or  to  go  minutely 
into  the  complicated  structure  of  the  organs  and  the  remarkable 
physiological  processes  displayed.  Sufficient  to  mention  that 
from  the  central  portion  or  disc  radiate  the  arms  usually  five 
(but  frequently  six  or  even  more),  which  are  freely  movable  and 
pliable,  especially  when  under  the  control  of  the  animal's  own 
muscles,  though  incapable  of  rapid  motion.  Along  the  center 
of  the  groove  on  the  under  side  runs  the  radial  nerve  cord,  a 
thickening  and  modification  of  the  skin,  ending  at  the  tip  of  each 
ray  in  a  very  small  red  spot  of  pigment,  which  seems  to  function 
to  some  extent  as  an  eye.  (The  error  is  frequent  of  regarding 
the  conspicuous  reddish  yellow  spot  on  the  upper  side  as  the 
eye.)  Above  and  parallel  to  each  nerve  cord  is  a  minute  tube 
which  sends  off  branches  to  the  rows  of  feet,  which  are  seem- 
ingly two  rows  on  either  side.  (Closer  acquaintance  shows 
that  the  arrangement  is  of  a  single  zigzag  row  on  each  side.) 
Their  feet  pierce  the  walls  of  the  groove  between  the  plates  which 
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compose  it;  in  connection  with  each  foot  and  on  the  floor  of  the 
interior  of  the  arm  is  a  small  bladder-like  body,  very  small  when 
the  foot  is  extended,  but  larger  when  the  foot  is  contracted. 

WHY    AND    HOW    DOES    THE    STAR-FISH    TRAVEL  ? 

Experiments  demonstrate  that  the  star-fish  has  rather  acute 
sensations,  and  that  the  action  resulting  from  these  sensations 
are  nearly,  if  not  quite,  identical  with  those  of  the  higher  animals. 
For  example,  if  food  be  placed  in  the  water  near  a  hungry  star- 
fish, he  will  travel  directly  towards  it  as  soon  as  the  odor  reaches 
his  sense  organs.  The  physiology  of  the  process  is  as  follows: 
Tiny  odorous  particles  strikes  against  the  sensory  cells  of  the 
organ  of  smell,  from  this  sense  organ  a  stimulus  travels  to  certain 
of  the  cells  which  make  up  the  central  nervous  system.  Here 
the  sensory  impulse  is  changed  (we  neither  know  how  nor  the 
nature  of  this  change)  into  an  impulse  which  travels  in  the  nerves 
leading  to  the  muscles,  particularly  to  those  which  control  the 
feet.  The  result  is  that  the  creature  begins  to  crawl  directly 
toward  the  food.  Locomotion  is  effected  by  alternate  and  re- 
peated extension  of  the  feet,  followed  by  fixation  by  the  in-suck- 
ing discs  to  some  firm  object  on  the  bottom,  and  finally,  by  con- 
traction of  the  muscles  of  the  tublar  feet,  the  entire  body  is 
drawn  forward.  Most  remarkable  is  the  degree  of  co-ordination 
exhibited;  those  feet  which  are  behind  let  go  at  the  proper  mo- 
ment, so  that  the  onward  progress  is  not  checked. 

Having  reached  its  prey  the  star-fish  crawls  over  it  and  en- 
velopes it.  From  the  mouth,  located  in  the  center  of  the  under 
side,  a  yellowish  veil-like  substance  (the  wall  of  the  stomach)  is 
slowly  protruded,  which  ultimately  wraps  itself  almost  completely 
around  the  prey.  This  protruded  portion  is  the  wall  of  the 
stomach,  and  digestion  now  begins.  The  prey,  dead  or  living, 
rapidly  diminishes  in  size,  and  in  a  short  time  only  the  indigesti- 
ble portion  remains.  The  sts'i-fish  then  pulls  in  his  stomach  by 
means  of  special  muscles  properly  attached  for  that  purpose,  not 
however  with  a  full  stomach  as  we  are  accustomed  to  use  the 
term,  but  yet  in  possession  of  all  the  nutriment  to  be  derived  from 
a  bulk  of  food  which  may  even  exceed  his  own  weight.  Thus 
it  is  seen  that  he  has  enormous  gormandizing  capacities,  and  the 
astonishing  facility  with  which  he  dispatches  meal  after  meal 
shows  that  indigestion  has  not  yet  spread  to  star-fishdom,  and 
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that  devastation  must  come  to  the  oyster  beds  unless  his  career 
is  stopped. 

If  we  cut  away  the  upper  surface  of  the  star  fish  we  see  that  the 
interior  is  almost  completely  filled  by  a  soft  greenish  or  brownish 
mass.  Careful  dissection  under  water  will  show  that  delicate 
tubes  lead  from  each  of  these  masses  and  conduct  the  fluid  there 
secreted  into  the  stomach.  Investigation  has  shown  that  these 
masses  are  digestive  glands,  and  that  they  secrete  a  fluid  which 
shows  many  of  the  proprieties  exhibited  by  the  bile  and  by  the 
pancreatic  juice  of  the  higher  animals.  These  glands,  therefore, 
are  to  be  regarded  not  as  a  "liver,"  as  is  frequently  done,  but  as 
a  liver  and  a  pancreas  combined. 

In  addition  to  the  digestive  glands  the  interior  of  each  arm 
contains  two  sexual  glands,  opening  separately  on  either  side  of 
the  apex  of  the  angle  between  the  arms.  The  eggs  and  sper- 
matozoa are  produced  in  different  individuals.  The  female 
sexual  glands  or  ovaries,  when  distended  with  eggs  (in  May  and 
June),  are  distinctly  of  a  salmon-pink  color,  while  in  the  males 
the  sexual  glands  (festes)  are  greyish  white. 

The  central  portion  of  the  star-fish  (the  "disc"),  from  which  the 
arms  radiate,  contains  the  much-folded,  thin-walled  stomach,  into 
which,  on  the  lower  side,  the  mouth  leads,  and  from  which  runs 
upwards  a  very  short  intestine  opening  to  the  exterior  in  the 
center  of  the  upper  surface  by  a  very  tiny  pore,  the  anus.  Within 
the  disc  also  are  certain  organs  whose  anatomy  is  obscure  and 
whose  function  is  unknown.  Probably  the  most  conspicuous 
feature  on  the  upper  external  surface  is  the  yellow  or  orange 
colored  spot  directly  opposite  the  apex  of  one  of  the  angles. 
Though  commonly  called  "the  eye,"  it  has  not  a  single  character- 
istic of  an  eye.  (It  will  be  remembered  that  the  eyes  are  located 
at  the  tip  of  each  arm,  on  the  end  of  each  radial  nerve.)  If  ex- 
amined with  a  magnifying  glass  the  rounded  surface  will  be  seen 
to  be  marked  with  lines  and  holes,  so  that  its  function  can  be 
suspected  from  its  appearance.  It  is  in  reality  a  seive  through 
which  the  water  enters  a  limestone  tube,  whence  it  passes  into  a 
circular  canal  surounding  the  mouth;  from  this  circular  canal  it 
enters  the  five  radial  canals,  where  it  does  the  hydraulic  work  for 
moving  the  animal. 

Lack  of  space  permits  merely  a  passing  reference  to  the  won- 
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derful  cells  which  pick  up  the  waste  substance  within  the  body, 
and,  by  burrowing  through  the  skin,  carry  these  waste  substances 
(usually  in  the  form  of  mircoscopic  colored  granules)  to  the  sur- 
face, where  they  serve  for  giving  to  the  animal  those  colors  so 
closely  imitating  his  surroundings  that  the  eyes  of  many  enemies 
are  deceived.  ****** 

The  star-fish  seems  to  have  few  enemies  after  becoming  adult. 
The  immense  number  of  eggs  (computed  by  Hodge  from  a  speci- 
men 6  inches  in  diameter  to  be  30,719,377)  at  a  singel  laying  indi- 
cates that  the  mortality  of  eggs  and  larvae  is  very  great.  The 
free  swimming  stages  serve  as  important  food  for  small  Crustacea 
and  fishes  during  the  months  of  June,  July  and  August.  The 
small  "stars"  fall  a  prey  to  bottom-feeding  fish  and  crabs,  and, 
according  to  some  observers,  to  certain  marine  snails  (Urosalpinx 
cinerea  and  others).  The  adults  are  eaten  by  large  fish.  Under 
certain  conditions,  scarcity  of  food,  etc.,  the  "five-finger"  turns 
cannibal.  The  writer  has  seen  evidences  of  epidemic  disease 
among  certain  related  species.  Like  other  creatures,  they  are  not 
free  from  parasitic  animals  and  plants;  some  attacking  the  diges- 
tive system,  and  others  feeding  upon  various  portions  of  the  body, 
e.  g.,  a  multicellular  alga  flourishing  in  these  productive  glands  to 
such  an  extent  as  to  destroy  their  function. 

From  the  fact  that  the  young  or  larval  star-fish  swim  freely  in 
the  water  it  is  readily  seen  that  the  question  of  dealing  with  tne 
pest  presents  unusual  difficulties.  But  there  is  another  phase 
which  still  further  complicates  matters.  In  destroying  most  ani- 
mals it  is  sufficient  to  deal  a  fatal  blow;  but  a  mechanical  injury, 
ordinarily  fatal  to  most  animals,  passes  unheeded  in  the  star-fish; 
even  worse,  a  "five-finger"  violently  torn  in  two,  literarly  "drawn 
and  quartered,"  has  the  capacity  of  growing  again  the  parts  lack- 
ing to  each  piece  and  thus  becoming  (within  certain  limits)  not 
one  but  several  complete  star-fish.  Plate  VII  shows  photo- 
graphs of  various  types  of  regeneration  of  lost  parts.  Other 
species  of  star-fish  have  greater  capacity  for  such  regeneration, 
e.  g.,Linckia,  a  tropical  species,  may  regenerate  a  whole  star-fish 
from  apparently  a  single  arm,  though  probably  even  here  there 
are  left  with  the  arm  some  of  the  cells  of  the  disc. 
*  This  capacity  of  star-fish  fragments  of  building  themselves  into 
complete  animals  again  would  seem  to  indicate  remarkable  vital- 
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ity.  But  this  vitality  seems  effective  only  in  case  of  mechanical 
injuries,  and,  strangely  enough,  the  "five-finger"  are  extraor- 
dinarily susceptible  to  chemical  changes  and  alterations  of  tem- 
perature. A  sudden  change  in  the  specific  gravity  of  the  waters  as 
when  freshet  water  diminish  the  saltness  of  the  bays,  either 
drives  the  star-fish  out  into  the  Salter  water  or  kills  them.  The 
writer  saw  enormous  numbers  of  star-fish  below  Field's  Point, 
killed  by  the  great  freshet  of  1886,  on  the  then  extensive  oyster 
beds  off  Starvegoat  Island,  Narragansett  Bay. 

The  magnitude  of  the  star-fish  evil,  while  mainly  known  only  to 
the  direct  sufferers,  has  attracted  the  attention  of  those  who  arc 
after  all  most  deeply  interested,  and  upon  whom  indirectly  the 
burden  of  destroying  the  five-fingers  falls.  The  poor  wage  earn- 
er, who  pays  for  oysters  stewed  or  fried,  is  forced  to  pay  for  those 
oysters  two  or  three  times  as  much  as  he  would  if  the  oyster 
growers  were  not  compelled  to  incur  the  annually  increasing  ex- 
pense of  keeping  the  oyster  beds  free  from  the  "five-fingers." 

Wherein  lies  the  remedy  ?  First  of  all,  oysters,  clams  and  mus- 
sels grow  well  in  water  which  is  too  brackish  for  star-fish.  Hence 
every  such  area  should  be  utalized  for  growing  these  bivalves, 
since  these  areas  are  free  from  the  greatest  enemy  of  oysters  and 
mussels,  and  should  not  be  permitted  to  remain  wastefully  idle  or 
even  to  yield  less  than  their  full  capacity  Artificial  conditions 
never  be  allowed  to  injure  such  areas,  for  they  are  far  more  valu- 
able than  an  equal  area  of  land  above  water.  From  the  nature 
of  the  locomotory  apparatus  it  would  seem  that  star-fish  cannot 
travel  over  deep  soft  mud.  Hence  barriers  or  areas  of  such  mud 
migh  prevent  the  ingress  of  migrating  adults,  though  of  course  it 
would  do  nothing  towards  preventing  the  floating  larvae  from 
setling  on  the  beds. 

Further,  fishermen  should  be  instructed  in  regard  to  the  habits 
and  life-history  of  the  "five-finger"  in  order  to  teach  them  to  deal 
intelligently  with  the  question.  But  beyond  that,  a  law  should 
be  enacted  by  this  and  other  States  requiring  that  all  "five-fin- 
gers" Caught  should  be  brought  ashore  or  kept  until  dead.  This 
will  do  much  to  aid  those  who  spend  time  and  money  to  tree  their 
own  shell-fish  beds  from  "five-fingers,"  when  at  the  same  time  the 
owners  of  neighboring  beds  do  nothing  to  assist  in  the  work  which 
is  of  common  benefit. 
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But  much  more  effective  than  any  law  is  the  dissemination  of 
the  knowledge  that  the  star-fish  has  a  considerable  commercial 
value,  and  that  every  bushel  thrown  overboard  or  permitted  to 
decay,  is  so  much  money  actually  wasted.  For  ordinarily  the 
"five-fingers"  are  caught  in  the  same  dredge  with  the  oysters  and 
scallops,  and  little  extra  labor  or  time  is  required  to  bring  them 
ashore,  and  fifty  cents  or  a  dollar  per  day  additional  for  the  "rive- 
fingers"  caught  incidentally  cannot  fail  to  be  of  practical  interest 
to  the  fisherman,  while  the  oyster  dealer,  who  spends  thousands 
of  dollars  annually  in  fighting  the  star-fish,  would  get  a  return  on 
part  at  least  of  the  expense  through  the  sale  of  the  tons  of  "five- 
fingers"  brought  in  and  destroyed. 

Figures  showing  the  number  of  pounds  of  star-fish  caught  by  the  Stratford  Oyster 

Co.  from  1892  to  1897,  inclusive.     This  company  is  to  be  congratulated 

on  the  careful  records  which  have  already,  in  several  instances, 

furnished  valuable  data  on  the  star-fish  question. 


1892. 
lbs. 

January 

February 1,752 

March 4,537 

-April 3,721 

May 2,145 

June 3,639 

July 15,467 

August 612 

September 730 

October 3,316 

November 2,532 

December 3,536 


1893. 

1894. 

1895. 

1896. 

1897. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

676 

1,927 

3,185 

12,092 

18,469.. 

...January. 

586 

1,403 

1,181 

1,973 

4,662... 

...February. 

260 

603 

1,120 

1,161 

1,012... 

...March 

220 

823 

74 

328 

393... 

...April. 

239 

1,594 

100 

2,278 

1,213... 

...May 

6,543 

1,504 

967 

1,586 

38,156... 

...June. 

17,134 

2,342  13,314 

10,706 

11,052... 

...July. 

3,150 

3,909 

3,081 

4,540 

3,048... 

...August. 

706 

1,966 

2,459 

1,574 

60... 

...September. 

1,358 

3,849 

7,762 

10,936 

28,882... 

...October. 

4,600 

3,276 

15,968 

16,694 

15,613... 

...November. 

3,400 

6,055 

14,477 

15,971 

8,900... 

...December. 

38,872  29,251 

63,688 

79,839  : 

L31,460 

The  tables  indicate  but  vaguely  the  number  of  star-fish  which 
are  annually  taken  from  Long  Island  Sound  and  Narragansett 
Bay,  since  these  show  merely  those  caught  by  a  single  firm  of 
oyster  dealers.  The  actual  amount  caught  annually  is  certainly 
ten  time  this  quantity,  or  at  a  very  conservative  estimate,  1,000 
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tons  annually,  whose  value  is  at  least  $5  per  ton.  By  far  the 
greatest  portion  is  wasted.  It  should  be  noted  that  the  figures  of 
the  quantities  of  star-fish  caught  show  a  rapid  increase  (with  the 
exception  of  the  years  1893-94),  from  41,987  pounds  to  131,460 
pounds. 

The  figures  of  the  one  firm  are  given  as  typical  of  the  experi- 
ence of  at  least  200  different  oyster  growers  on  the  southern 
shores  of  New  England. 
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